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SUMMARY 

T h e C h a r t e r s T o w e r s 1 :250 ,000 Shee t a r e a in n o r t h e a s t Q u e e n s l a n d w a s m a p p e d by 
t h e B u r e a u of M i n e r a l R e s o u r c e s and the G e o l o g i c a l S u r v e y of Q u e e n s l a n d i n 1 9 6 3 - 6 4 
and 1 9 6 6 - 6 7 . 

C h a r t e r s T o w e r s (populat ion about 8 0 0 0 ) , n e a r the n o r t h e r n e d g e of the a r e a , i s 80 
m i l e s s o u t h w e s t of T o w n s v i l l e , on the r a i l w a y b e t w e e n T o w n s v i l l e and Mount I s a . T h e 
c l i m a t e i s t r o p i c a l ; the a v e r a g e r a i n f a l l i s b e t w e e n 20 and 30 i n c h e s , m o s t of w h i c h f a l l s 
in t h e w e t s e a s o n b e t w e e n D e c e m b e r and A p r i l . The a r e a l i e s w i t h i n the d i s s e c t e d t a b l e ­
land w h i c h f o r m s the e a s t e r n f a l l of the G r e a t D i v i d i n g R a n g e . T o p o g r a p h i c r e l i e f i s 
g e n e r a l l y m o d e r a t e , w i t h e x t e n s i v e p l a i n s in the s o u t h w e s t . 

T e r t i a r y s e d i m e n t s and l a t e r i t e c o v e r half the Shee t a r e a , m a i n l y in the s o u t h and 
w e s t . E a r l y P a l a e o z o i c g r a n i t e s o c c u p y about 25 p e r c e n t of the a r e a , m a i n l y in i t s n o r t h e r n 
half . T h e s e in trude e a r l i e r P a l a e o z o i c s e d i m e n t s and v o l c a n i c s w h i c h o c c u p y a f u r t h e r 
10 p e r c e n t in an e a s t - w e s t b e l t t h r o u g h the c e n t r e of the S h e e t . D e v o n i a n and C a r b o n i f e r o u s 
s e d i m e n t s of the D r u m m o n d B a s i n c o v e r another 10 p e r c e n t in the s o u t h e a s t and P e r m i a n 
and M e s o z o i c s e d i m e n t s of the G a l i l e e B a s i n s o m e 3 p e r c e n t in t h e s o u t h w e s t . I s o l a t e d 
l a t e P a l a e o z o i c g r a n i t i c and r h y o l i t i c i n t r u s i o n s c o v e r the r e m a i n i n g 2 p e r c e n t , m a i n l y in 
the e a s t e r n hal f of the S h e e t a r e a . 

T h e o l d e s t r o c k s a r e the Cape R i v e r B e d s , C h a r t e r s T o w e r s M e t a m o r p h i c s , and 
K i r k R i v e r B e d s . A l l a r e u n f o s s i l i f e r o u s but a r e r e g a r d e d a s C a m b r i a n t o O r d o v i c i a n 
in a g e . T h e C a p e R i v e r B e d s c o n s i s t of a th ick s e d i m e n t a r y s e q u e n c e and an a c i d v o l c a n i c 
m e m b e r , the Mount W i n d s o r V o l c a n i c s , w h i c h th i cken e a s t w a r d s . T h e y h a v e b e e n c o n t a c t -
m e t a m o r p h o s e d by the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x ; in the Hughenden S h e e t a r e a 
t h e y h a v e a l s o b e e n r e g i o n a l l y m e t a m o r p h o s e d and i s o t o p i c dat ing s u g g e s t s that h e r e the 
r e g i o n a l m e t a m o r p h i s m i s e a r l y O r d o v i c i a n . The C h a r t e r s T o w e r s M e t a m o r p h i c s c o n s i s t 
of s c h i s t , q u a r t z i t e , a n d h o r n f e l s w h i c h f o r m roof p e n d a n t s in the R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x . T h e Kirk R i v e r B e d s a r e an i s o l a t e d r e m n a n t of p o o r l y s o r t e d l a b i l e s e d i m e n t s 
in t ruded by , and downfaul ted in to , the s a m e c o m p l e x . T h e R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x , w h i c h i n t r u d e s a l l t h e s e f o r m a t i o n s , i s a l a r g e batho l i th w h i c h h a s a p r e s e n t 
e x p o s u r e of 2 0 0 0 s q u a r e m i l e s in the S h e e t a r e a . M o s t of i t w a s i n t r u d e d in the Midd le 
O r d o v i c i a n , but s o m e m a s s e s of U p p e r S i lur ian or L o w e r D e v o n i a n a g e h a v e b e e n d e t e c t e d 
by i s o t o p i c da t ing . T w o n a m e d i n t r u s i o n s of Upper S i l u r i a n o r L o w e r D e v o n i a n a g e a r e 
the L o l w o r t h I g n e o u s C o m p l e x and the B a r r a b a s A d a m e l l i t e . A p e r i o d of d e e p and w i d e ­
s p r e a d e r o s i o n f o l l o w e d , and t h i s s e r v e s a s a c o n v e n i e n t d i v i s i o n b e t w e e n the 'early* 
and ' l a t e ' P a l a e o z o i c . 

R e n e w e d s e d i m e n t a t i o n i s r e p r e s e n t e d in the s o u t h e a s t by the l o w e r M i d d l e D e v o n i a n 
Ukalunda B e d s , a m o d e r a t e l y d e e p w a t e r s e q u e n c e w h i c h i s f o s s i l i f e r o u s in the B o w e n 
S h e e t a r e a n e a r b y . The Ukalunda B e d s a r e o v e r l a i n u n c o n f o r m a b l y by the n o n - m a r i n e 
s e d i m e n t s and a c i d v o l c a n i c s of the Upper D e v o n i a n to L o w e r C a r b o n i f e r o u s D r u m m o n d 
B a s i n (St A n n s F o r m a t i o n , u n n a m e d v o l c a n i c s , and D r u m m o n d G r o u p ) , T h e s e h e t e r o g e n e o u s 
s e d i m e n t s w e r e d e p o s i t e d i n f l o o d - p l a i n s and l a k e s , and p a r t s of the s e q u e n c e w e r e 
d e r i v e d f r o m the e r o s i o n of c o n t e m p o r a n e o u s a c i d v o l c a n i c s . T h e n o r t h e r n m a r g i n of the 
D r u m m o n d B a s i n i s a s h e l f o v e r l y i n g the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . The a x i a l 
z o n e of the b a s i n h a s b e e n t ight ly fo lded a l o n g n o r t h e a s t - t r e n d i n g a x e s . 

T h e U p p e r C a r b o n i f e r o u s and L o w e r P e r m i a n a r e r e p r e s e n t e d on ly by i g n e o u s r o c k s , 
m o s t of w h i c h a r e i n t r u s i v e . S c a t t e r e d o u t c r o p s of a c i d v o l c a n i c s , b r o a d l y c o r r e l a t e d 
w i t h the Upper C a r b o n i f e r o u s Bulgonunna V o l c a n i c s in t h e B o w e n S h e e t a r e a , o c c u r in 
the n o r t h e a s t ; i r r e g u l a r i n t r u s i o n s of r h y o l i t e and p o r p h y r y a r e p r o b a b l y r e l a t e d to the 
v o l c a n i c s . S i l l - l i k e b o d i e s of a l t e r e d d i o r i t e and g a b b r o o c c u r in the D r u m m o n d B a s i n . 
H i g h - l e v e l g r a n i t i c s t o c k s and c o m p l e x e s o c c u r in the n o r t h and e a s t . I s o t o p i c a g e s n e a r 

1 



t h e C a r b o n i f e r o u s - P e r m i a n b o u n d a r y h a v e b e e n o b t a i n e d f r o m the T u c k e r s Igneous 
C o m p l e x and B o o r i I g n e o u s C o m p l e x , but the Mundic I g n e o u s C o m p l e x , w h i c h i n c l u d e s 
m i n o r v o l c a n i c s , i s thought to b e Upper P e r m i a n . T h e Upper P e r m i a n B e t t s C r e e k B e d s 
and the L o w e r T r i a s s i c W a r a n g S a n d s t o n e c r o p out in the s o u t h w e s t of t h e S h e e t a r e a , 
and dip g e n t l y s o u t h w e s t a l o n g the m a r g i n of the G a l i l e e B a s i n . Both a r e f r e s h w a t e r 
s e q u e n c e s , but t h e y a r e s e p a r a t e d by a s l i g h t u n c o n f o r m i t y . N e a r b y , i n t h e Hughenden 
S h e e t a r e a , the B e t t s C r e e k B e d s c o n t a i n c o a l m e a s u r e s and m i n o r tuff. 

Th in l a c u s t r i n e and f l u v i a t i l e T e r t i a r y s e d i m e n t s w e r e d e p o s i t e d i n two d i s t i n c t 
p e r i o d s , s e p a r a t e d b y a p e r i o d of l a t e r i t i z a t i o n . T h e o l d e r T e r t i a r y s e d i m e n t s , w h i c h 
c r o p out in s c a t t e r e d p o c k e t s in the e a s t , c e n t r e , and n o r t h w e s t , a r e r e g a r d e d a s e a r l y 
T e r t i a r y i n a g e . T h e C a m p a s p e B e d s , i n the s o u t h and w e s t , a r e y o u n g e r than the l a t e r i t e 
and r e g a r d e d a s P l i o c e n e ; t h e y w e r e l a i d down a s d i s c o n f o r m a b l e p i e d m o n t d e p o s i t s on 
the e r o d e d l a t e r i t e s u r f a c e and f o r m p l a i n s 2 5 0 0 s q u a r e m i l e s in e x t e n t . T h e C a m p a s p e 
B e d s h a v e a thin c a p p i n g of n o d u l a r f e r r i c r e t e . O l i v i n e b a s a l t w a s e r u p t e d in the l a t e 
T e r t i a r y to Q u a t e r n a r y (Nul la and T o o m b a B a s a l t s ) ; the T o o m b a B a s a l t m a y b e R e c e n t 
in a g e . 

C h a r t e r s T o w e r s p r o d u c e d m u c h of A u s t r a l i a ' s g o l d in the 1 8 9 0 ' s and e a r l y 1 9 0 0 ' s ; 
to ta l r e c o r d e d p r o d u c t i o n i s about 6 , 8 0 0 , 0 0 0 f i n e o u n c e s . By 1920 p r o d u c t i o n had a l m o s t 
c e a s e d , o w i n g to the g r a d u a l d e p l e t i o n of the o r e w i t h depth in the m a j o r m i n e s . A m i n o r 
r e v i v a l in 1 9 3 1 l a s t e d f o r s o m e 2 0 y e a r s . T h e go ld o c c u r r e d m a i n l y i n q u a r t z l o d e s in 
the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , and w a s a c c o m p a n i e d by p y r i t e , g a l e n a , and 
s p h a l e r i t e . T h e s m a l l e r c e n t r e of R a v e n s w o o d in the n o r t h e a s t p r o d u c e d s o m e 9 0 0 , 0 0 0 
f i n e o u n c e s of g o l d , w h i c h o c c u r r e d m a i n l y in s u l p h i d e s . Subord ina te q u a n t i t i e s of s i l v e r , 
l e a d , and c o p p e r h a v e a l s o b e e n p r o d u c e d in the S h e e t a r e a . 
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INTRODUCTION 

The C h a r t e r s T o w e r s 1:250 ,000 Sheet a r e a ( F i g . 1) i s bounded by la t i tudes 2 0 ° S . and 
2 1 S. and by l o n g i t u d e s 145 3 0 ' E . and 147 E . It c o v e r s p a r t s of the C h a r t e r s T o w e r s and 
R a v e n s w o o d Gold and Minera l F i e l d s . T h i s R e p o r t d e s c r i b e s the r e g i o n a l g e o l o g y of the 
S h e e t a r e a , w h i c h w a s mapped in 1 9 6 3 - 6 4 by a c o m b i n e d f i e ld p a r t y ( c o m p r i s i n g the 
a u t h o r s ) of the C o m m o n w e a l t h Bureau of Minera l R e s o u r c e s and the G e o l o g i c a l Survey 
of Q u e e n s l a n d , and in 1966 by one of the a u t h o r s a s a c o m b i n e d B M R - G S Q 1 - m i l e 
m a p p i n g p r o j e c t (C larke , 1969 , unpubl . ) . 

C h a r t e r s T o w e r s (population 8 0 0 0 ) , the on ly town in the a r e a , i s 80 m i l e s by road 
s o u t h w e s t of the p o r t of T o w n s v i l l e . It l i e s on the F l i n d e r s Highway and G r e a t N o r t h e r n 
R a i l w a y , w h i c h run s i d e by s i d e a c r o s s the n o r t h w e s t e r n p a r t of the Sheet a r e a . R a v e n s ­
w o o d , an o ld g o l d - m i n i n g c e n t r e but now a g h o s t town, i s in the n o r t h e a s t c o r n e r and i s 
c o n n e c t e d by 25 m i l e s of w e l l f o r m e d g r a v e l road with the F l i n d e r s Highway a t Minge la 
in the T o w n s v i l l e Sheet a r e a . B a l f e s C r e e k and H o m e s t e a d a r e s m a l l s e t t l e m e n t s on the 
h ighway and r a i l w a y in the w e s t . The G r e g o r y D e v e l o p m e n t a l Road ( l arge ly g r a v e l s u r f a c e ) 
r u n s south f r o m C h a r t e r s T o w e r s a c r o s s the c e n t r e of the a r e a to C l e r m o n t , 240 m i l e s 
s o u t h of C h a r t e r s T o w e r s . A s y s t e m of s h i r e r o a d s and s ta t ion t r a c k s p r o v i d e s good 
a c c e s s to m o s t a r e a s e x c e p t the Robey and L e i c h h a r d t R a n g e s . A lack of b r i d g e s or s a f e 
f o r d s a c r o s s the Burdekin R i v e r n e c e s s i t a t e s i n d i r e c t t r a v e l r o u t e s in the e a s t . Rai l 
s e r v i c e s c o n n e c t C h a r t e r s T o w e r s wi th Mount Isa , 500 m i l e s to the w e s t , and w i t h T o w n s ­
v i l l e . C h a r t e r s T o w e r s i s a r e g u l a r p o r t of c a l l for a i r s e r v i c e s b e t w e e n T o w n s v i l l e , 
Mount Isa , and D a r w i n . Many of the c a t t l e s t a t i o n s have landing s t r i p s s u i t a b l e for l ight 
a i r c r a f t . 

Beef c a t t l e r a i s i n g i s the m a i n indus try of the a r e a . 

The topograph ic and p l a n i m e t r i c m a p s c o v e r i n g the Sheet a r e a a r e l i s t e d in T a b l e 
1 and the a i r - p h o t o g r a p h s in T a b l e 2 . 
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T A B L E 1 : TOPOGRAPHIC A N D P L A N I M E T R I C MAPS 

T y p e S c a l e N a m e of S h e e t and N u m b e r P r o d u c e d By D a t e 

P l a n i m e t r i c M i l i t a r y 
S h e e t 

T o p o g r a p h i c M i l i t a r y 
S h e e t 

P l a n i m e t r i c M i l i t a r y 
S h e e t 

P l a n i m e t r i c 

P l a n i m e t r i c 

P l a n i m e t r i c 

1 :253 ,440 C h a r t e r s T o w e r s S F 5 5 - 2 , N o . 1214 R o y a l A u s t . S u r v e y C o r p s 1 9 4 4 
(4 m i l e s to 
1 inch) 

1 :250 ,000 C h a r t e r s T o w e r s S F 5 5 - 2 , 
Ed 1, S e r i e s R502 

1 :63 ,360 C h a r t e r s T o w e r s N o . 141 

1 :253 ,440 Q u e e n s l a n d 4 - m i l e S e r i e s 
4 M - 7 9 
4 M - 8 0 
4 M - 8 7 
4 M - 8 8 

1 :126 ,720 Q u e e n s l a n d 2 - m i l e S e r i e s 
2 M - 3 4 6 
2 M - 3 4 9 

1 :31 ,680 Q u e e n s l a n d P a r i s h M a p s 
B l a c k Jack 
C h a r t e r s T o w e r s 
M i l l c h e s t e r 
S e l l h e i m 
Southern C r o s s 
L e y s h o n 
R a v e n s w o o d 

R o y a l A u s t , S u r v e y C o r p s 1 9 6 4 

R o y a l A u s t . S u r v e y C o r p s 1942 

Dept of L a n d s , B r i s b a n e 

Dept of L a n d s , B r i s b a n e 

Dept of L a n d s , B r i s b a n e 

1963 
1962 
1958 
1962 

1963 
1964 

1962 
1959 
1962 
1964 
1964 
1963 
1950 



T A B L E 2 : . 

S c a l e N a m e and A r e a C o v e r e d 

1 :24 ,000 B u r d e k i n P o n d e d A r e a 

1:9600 A . t o P . 140M, a r e a N o . 2 

1 :85 ,000 C h a r t e r s T o w e r s 1 : 2 5 0 , 0 0 0 
S h e e t 

1 :24 ,000 B r i t a n n i a 1 - m i l e S h e e t 

1 :24 ,000 C h a r t e r s T o w e r s 1 - m i l e 
S h e e t 

1 :24 ,000 R a v e n s w o o d 1 - m i l e S h e e t 

R - P H O T O G R A P H S 

F l o w n By D a t e 

A d a s t r a A i r w a y s P t y Ltd 1 9 5 1 

A d a s t r a A i r w a y s P t y Ltd 1 9 6 1 

A d a s t r a A i r w a y s P t y Ltd 1 9 6 1 

A d a s t r a A i r w a y s P t y Ltd 1 9 6 1 

A d a s t r a A i r w a y s P t y Ltd 1 9 6 2 

A d a s t r a A i r w a y s Ptd Ltd 1 9 6 2 

C l i m a t e 

T h e c l i m a t e of the a r e a i s t r o p i c a l . It i s w a r m and d r y i n w i n t e r , and hot and 
w e t in s u m m e r . T w o - t h i r d s of the annual r a i n f a l l f a l l s f r o m D e c e m b e r to M a r c h ; Ju ly 
t o O c t o b e r i s the d r i e s t p e r i o d . E x c e p t f o r the L e i c h h a r d t R a n g e in the n o r t h e a s t , w h e r e 
t h e annual r a i n f a l l v a r i e s f r o m 2 5 t o 3 0 i n c h e s , the a r e a l i e s b e t w e e n the 20 and 2 5 - i n c h 
i s o h y e t s . R a i n f a l l d e c r e a s e s to the s o u t h and w e s t . At C h a r t e r s T o w e r s the a v e r a g e d a i l g 
m i n i m u m and m a x i m u m t e m p e r a t u r e s r a n g e f r o m 5 1 . 6 F and 7 6 . 0 F in J u l y , to 9 6 . 7 
i n D e c e m b e r . T h e r e a r e o c c a s i o n a l l i g h t f r o s t s . T h e B u r d e k i n R i v e r , t h e m a i n w a t e r ­
c o u r s e i n the a r e a , i s g e n e r a l l y p e r e n n i a l , a l though in v e r y d r y s e a s o n s i t m a y b e r e d u c e d 
t o a c h a i n of w a t e r h o l e s . The s m a l l e r s t r e a m s f low o n l y a f t e r h e a v y r a i n . 

V e g e t a t i o n 

E u c a l y p t w o o d l a n d and s a v a n n a h c o v e r m o s t of the S h e e t a r e a . P a t c h e s of b r i g a l o w 
o c c u r s o u t h of the S e v e n t y M i l e R a n g e , and m i x e d s c r u b about B a r r a b a s C r e e k and R i s h t o n . 
H e t e r o p o g o n c o n t o r t u s ( s p e a r g r a s s ) i s t h e d o m i n a n t g r a s s . 

P r e v i o u s and C o n t e m p o r a r y I n v e s t i g a t i o n s 

In 1847 L e i c h h a r d t f o l l o w e d the Sut tor R i v e r d o w n s t r e a m to i t s junc t ion w i t h a l a r g e r 
r i v e r , w h i c h h e n a m e d the B u r d e k i n ; h e f o l l o w e d the Burdek in R i v e r u p s t r e a m , and t h e n 
t r a v e l l e d t h r o u g h p a r t of the C h a r t e r s T o w e r s S h e e t a r e a . L e i c h h a r d t n a m e d m a n y of the 
p r o m i n e n t g e o g r a p h i c a l f e a t u r e s and m a d e s o m e g e o l o g i c a l o b s e r v a t i o n s ( L e i c h h a r d t , 
1 8 4 7 ) . T h e d i s c o v e r y of go ld a t R a v e n s w o o d in 1868 and at C h a r t e r s T o w e r s l a t e i n 1 8 7 1 
l e d to a s e r i e s of g e o l o g i c a l i n v e s t i g a t i o n s . D a i n t r e e (1870) b r i e f l y d e s c r i b e d the g o l d 
d e p o s i t s a t R a v e n s w o o d , and i n 1 8 7 9 J a c k d e s c r i b e d the g r a n i t e and m e t a m o r p h i c r o c k s 
a t C h a r t e r s T o w e r s , the v o l c a n i c r o c k s of the S e v e n t y M i l e R a n g e and Mount L e y s h o n , 
t h e C a i n o z o i c s e d i m e n t s of L i t t l e R e d Bluff, and t h o s e now c a l l e d the S e l l h e i m F o r m a t i o n . 
T h e v o l c a n i c r o c k s a t Mount L e y s h o n and Mount M a w e w e r e d e s c r i b e d m o r e f u l l y by 
J a c k i n 1 8 8 5 . In 1 8 9 1 R a n d s m a d e a r e c o n n a i s s a n c e t r a v e r s e f r o m P e n t l a n d to Mount 
W y a t t v i a T h a l a n g a , C h a r t e r s T o w e r s , Mount L e y s h o n , D r e g h o r n , H a r v e s t H o m e , and 
Mount M c C o n n e l l . T h i s s u r v e y g a v e a g e n e r a l o u t l i n e of the g e o l o g y in the n o r t h e r n and 
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e a s t e r n p a r t s of the a r e a . In 1892 Jack , R a n d s , & M a i t l a n d p r o d u c e d a g e o l o g i c a l m a p of 
t h e C h a r t e r s T o w e r s go ld f i e ld on a s c a l e of 4 c h a i n s to an i n c h . A s e c o n d e d i t i o n , on w h i c h 
t h e u n d e r g r o u n d w o r k i n g s w e r e p l o t t e d , w a s p u b l i s h e d in 1 8 9 8 . In 1892 J a c k & E t h e r i d g e 
s u m m a r i z e d t h e g e o l o g y a s then known. 

B e t w e e n 1 8 8 0 and 1910 the r i c h go ld l o d e s of the C h a r t e r s T o w e r s and R a v e n s w o o d 
g o l d f i e l d s w e r e t h e s u b j e c t of m a n y i n v e s t i g a t i o n s and p u b l i c a t i o n s ; t h e s e w e r e p r i n c i p a l l y 
c o n c e r n e d w i t h l o c a l f e a t u r e s , and added l i t t l e to the r e g i o n a l g e o l o g i c a l p i c t u r e a s 
e s t a b l i s h e d b y Jack and R a n d s . H o w e v e r , M a c l a r e n (1900) c o m p i l e d a r e g i o n a l g e o l o g i c a l 
m a p of t h e n o r t h e a s t e r n p a r t of the S h e e t a r e a , and a m o r e d e t a i l e d m a p and r e p o r t 
on the m i n e s a b o u t R a v e n s w o o d . 

M a r k s (1912) p u b l i s h e d a s h o r t p a p e r on the g e o m o r p h o l o g y of the B u r d e k i n R i v e r 
d o w n s t r e a m f r o m M a c r o s s a n . In 1 9 1 3 h e r e p o r t e d on the 'outs ide* m i n e s of the C h a r t e r s 
T o w e r s g o l d f i e l d , and p u b l i s h e d a l a r g e - s c a l e m a p c o v e r i n g the s o u t h e r n p a r t of the 
f i e l d . T h e m o s t c o m p r e h e n s i v e s tudy of the g o l d f i e l d in the e n v i r o n s of C h a r t e r s T o w e r s 
i s by R e i d (1917) , and the d e t a i l e d g e o l o g i c a l m a p at a s c a l e of 8 c h a i n s to an i n c h , 
w h i c h h e p r o d u c e d i n 1 9 1 8 , i n c o r p o r a t e d the r e s u l t s of a l l p r e v i o u s m a p p i n g in and 
a r o u n d the t o w n . 

M o s t of the n u m e r o u s r e p o r t s p u b l i s h e d by the G e o l o g i c a l S u r v e y of Q u e e n s l a n d 
d u r i n g t h e p e r i o d 1 9 2 0 - 6 7 w e r e c o n c e r n e d w i t h the i n s p e c t i o n of r e l a t i v e l y s m a l l m i n e r a l 
d e p o s i t s . T h e g e o l o g y of the C h a r t e r s T o w e r s town a r e a w a s r e v i e w e d and r e - i n t e r p r e t e d 
b y C o n n o l l y (1935 , unpubl . ) and B la tch ford (1953) . L e v i n g s t o n (1956) m a p p e d the a r e a 
b e t w e e n L iontown and the G r e g o r y D e v e l o p m e n t a l R o a d . A h e l i c o p t e r r e c o n n a i s s a n c e 
g r a v i t y s u r v e y of the n o r t h e r n p a r t s of the E r o m a n g a and D r u m m o n d B a s i n s w a s c o m p l e t e d 
b y the B u r e a u of M i n e r a l R e s o u r c e s i n 1963 (Gibb, 1 9 6 8 ) . 

A n u n p u b l i s h e d r e p o r t on the 1 9 6 3 - 6 4 r e g i o n a l m a p p i n g w a s p r o d u c e d by Wyatt e t 
a l . ( 1 9 6 7 ) . In 1966 the R a v e n s w o o d 1 - m i l e S h e e t a r e a w a s m a p p e d in d e t a i l , a s a jo in t 
G S Q - B M R p r o j e c t (C larke , 1 9 6 9 , unpubl . ) . In 1 9 6 6 - 6 7 the s o u t h e a s t e r n c o r n e r of the S h e e t 
a r e a w a s r e - e x a m i n e d by O l g e r s and o t h e r s , a s p a r t of the r e g i o n a l m a p p i n g of t h e 
D r u m m o n d B a s i n ( O l g e r s e t a l . , 1 9 6 7 , unpubl , ; O l g e r s , 1 9 6 9 , in p r e p . ) . In t h i s R e p o r t , 
t h e i n t e r p r e t a t i o n of the d i s t r i b u t i o n of r o c k u n i t s in the D r u m m o n d B a s i n i s b a s e d upon 
i n f o r m a t i o n s u p p l i e d by O l g e r s . T h i s R e p o r t i s a r e v i s e d v e r s i o n of the u n p u b l i s h e d 1967 
r e p o r t of Wyat t and o t h e r s , and i n c o r p o r a t e s s u m m a r i e s of r e s u l t s s i n c e o b t a i n e d by 
C l a r k e (1969 , unpubl , ) and by O l g e r s (1969 , in p r e p . ) . T h e g e o l o g y of the w h o l e S h e e t a r e a 
i s s u m m a r i z e d by C l a r k e & P a i n e (1970) . T h e 1 : 2 5 0 , 0 0 0 g e o l o g i c a l m a p s and e x p l a n a t o r y 
n o t e s f o r the adjo in ing S h e e t a r e a s h a v e e i t h e r b e e n p u b l i s h e d o r a r e in p r e p a r a t i o n : 
T o w n s v i l l e (Wyatt , 1 9 6 8 ) , C l a r k e R i v e r (White , 1 9 6 2 ) , Hughenden (Vine & P a i n e , i n p r e p . ) , 
T a n g o r i n ( C a s e y , 1 9 6 9 ) , Buchanan ( O l g e r s , 1 9 6 9 ) , Mount C o o l o n (Malone , 1 9 6 9 ) , B o w e n 
( P a i n e , in p r e p . ) , and A y r ( G r e g o r y , 1 9 6 9 ) . T h e a r e a c o v e r e d by J .H. R e i d ' s d e t a i l e d m a p 
of 1 9 1 8 w a s no t m a p p e d in the c o u r s e of t h i s r e g i o n a l s u r v e y ; a s i m p l i f i e d v e r s i o n of 
R e i d ' s m a p h a s b e e n i n c o r p o r a t e d in the F i r s t Edi t ion of the g e o l o g i c a l m a p of the C h a r t e r s 
T o w e r s 1 :250 ,000 S h e e t a r e a ( s e e P I . ) . 

A p r o g r a m m e of i s o t o p i c dat ing of r o c k s f r o m the r e g i o n h a s b e e n c a r r i e d out a t 
t h e A u s t r a l i a n N a t i o n a l U n i v e r s i t y b y A . W . W e b b of t h e B u r e a u of M i n e r a l R e s o u r c e s 
( s e e W e b b , 1 9 6 9 ) . T h e K / A r a g e s c i t e d a r e a c c u r a t e to w i t h i n + 3 p e r c e n t , u n l e s s o t h e r w i s e 
s t a t e d ; the r e s u l t s a r e l i s t e d in Appendix 3 , 

T h e g e o l o g i c a l t i m e - s c a l e of Har land e t a l . (1964 , p p . 2 6 0 - 2 ) i s u s e d in t h i s R e p o r t . 

A c k n o w l e d g m e n t s 

R . R , V ine p r o v i d e d the data on the W a r a n g Sands tone and B e t t s C r e e k B e d s , w h i c h 
w e r e m a p p e d i n 1 9 6 4 a s p a r t of the r e g i o n a l s u r v e y of the G a l i l e e and E r o m a n g a B a s i n s . 
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M i s s B . R . H o u s t o n , of the G e o l o g i c a l S u r v e y of Q u e e n s l a n d , h a s d e s c r i b e d n u m e r o u s 
t h i n s e c t i o n s , and the r e s u l t s of h e r w o r k h a v e b e e n i n c o r p o r a t e d in the t e x t . T h e r e s u l t s 
o f p e t r o l o g i c a l w o r k by W.R, M o r g a n and F . d e K e y s e r h a v e a l s o b e e n i n c l u d e d . 

PHYSIOGRAPHY 
( F i g . 3) 

E x c e p t in the e x t r e m e n o r t h e a s t c o r n e r , a l l the d r a i n a g e in the S h e e t a r e a f l o w s in to 
t h e B u r d e k i n R i v e r , T h e S e v e n t y M i l e R a n g e i n the c e n t r a l p a r t of the a r e a f o r m s an 
i m p o r t a n t d i v i d e b e t w e e n the s t r e a m s f l o w i n g n o r t h d i r e c t l y in to the B u r d e k i n R i v e r , and 
t h o s e f l o w i n g s o u t h to jo in i t s m a j o r t r i b u t a r i e s , the C a m p a s p e and Cape R i v e r s . 

M o s t of the S h e e t a r e a l i e s b e t w e e n 7 5 0 and 1 2 5 0 f e e t a b o v e s e a l e v e l . T h e e x t r e m e s 
of e l e v a t i o n a r e 4 0 0 f e e t n e a r H i l l s b o r o u g h in the n o r t h e a s t , and 3 0 4 0 f e e t in the P e n t l a n d 
H i l l s i n t h e w e s t . R e l i e f i s g e n e r a l l y o n l y m o d e r a t e , but in s o m e of t h e r a n g e s i t i s a s 
m u c h a s 1 7 0 0 f e e t . 

H i l l s and r a n g e s of w i d e l y d i f f e r i n g e l e v a t i o n s o c c u r throughout the S h e e t a r e a but 
m a i n l y i n the n o r t h w e s t and n o r t h e a s t . In the n o r t h w e s t the r u g g e d Pent land H i l l s (gran i te ) 
d o m i n a t e t h e l a n d s c a p e , r i s i n g 1700 f e e t a b o v e the l o w e r c o u n t r y on a l l s i d e s e x c e p t the 
n o r t h . In the n o r t h e a s t of the S h e e t a r e a the R o b e y R a n g e ( v o l c a n i c s and g r a n i t e ) and the 
h i l l s n o r t h e a s t of R a v e n s w o o d (gran i te ) a r e qu i te r u g g e d , w i t h l o c a l r e l i e f up to 1000 f e e t . 

T h e S e v e n t y M i l e R a n g e , in the c e n t r e of the S h e e t a r e a , i s c o m p o s e d m a i n l y of the 
Mount W i n d s o r V o l c a n i c s w h i c h f o r m s m o o t h h i l l s r i s i n g 5 0 0 to 7 0 0 f e e t a b o v e the 
s u r r o u n d i n g c o u n t r y . T h e T u c k e r s and Kirk R a n g e s i n the n o r t h e a s t a r e u n e v e n b o u l d e r -
s t r e w n h i l l s and r i d g e s of g a b b r o , g r a n o d i o r i t e , a d a m e l l i t e , and g r a n i t e , w h i c h r i s e a b o v e 
t h e u n d u l a t i n g c o u n t r y of the R a v e n s 9 o d G r a n o d i o r i t e C o m p l e x . 

In t h e s o u t h e a s t the t i gh t ly f o l d e d a r e n i t e s of the D r u m m o n d Group g i v e r i s e to d i s ­
c o n t i n u o u s n o r t h - n o r t h e a s t e r l y t r e n d i n g r i d g e s w h i c h a r e s t e e p but r a r e l y m o r e than a f e w 
h u n d r e d f e e t h i g h . 

G r a n i t e o c c u p i e s m u c h of the n o r t h e a s t e r n p a r t of the S h e e t a r e a , and g i v e s r i s e to 
d i s s e c t e d l o w e r - l y i n g c o u n t r y , w h i c h in p l a c e s i s r u g g e d in m i n i a t u r e . S i m i l a r c o u n t r y 
i s found n e a r H o m e s t e a d , w h e r e i t i s d e v e l o p e d on s c h i s t s of the C a p e R i v e r B e d s , and 
a l o n g the S u t t o r and C a p e R i v e r s , w h e r e i t h a s f o r m e d on the m o r e e a s i l y e r o d e d f o r m a t i o n s 
o f the D r u m m o n d G r o u p . 

T h e n o r t h e a s t e r n p a r t of t h e a r e a i s t r a v e r s e d by the Burdek in R i v e r , w h i c h w a s 
s u p e r i m p o s e d o n the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x a f t er cu t t ing t h r o u g h a c o v e r of 
l a t e r i t i z e d e a r l y T e r t i a r y s e d i m e n t s , s o m e of w h i c h r e m a i n in s m a l l m e s a s . Al though 
the r i v e r f l o w s g e n e r a l l y s o u t h e a s t , i t s c o u r s e i s i r r e g u l a r . The i r r e g u l a r i t y d o e s not 
a p p e a r to b e r e l a t e d to any s t r u c t u r a l c o n t r o l in the g r a n i t e b e d r o c k , and i t i s a s s u m e d 
to b e i n h e r i t e d f r o m a m e a n d e r i n g c o u r s e i n a broad s h a l l o w v a l l e y on a land s u r f a c e w h i c h 
f o r m e d i n the e a r l y T e r t i a r y . 

E x t e n s i v e p l a i n s a r e d e v e l o p e d o n the C a i n o z o i c C a m p a s p e B e d s and to a l e s s e r d e g r e e 
o n the C a i n o z o i c b a s a l t s . B e t w e e n the Cape and C a m p a s p e R i v e r s the r e g i o n a l s l o p e i s to 
the s o u t h e a s t a t l e s s than 10 f e e t p e r m i l e , and the d r a i n a g e i s c o n s e q u e n t . L o c a l l y the 
l a r g e r s t r e a m s a r e i n c i s e d 20 t o 30 f e e t . In g e n e r a l the p l a i n s c o i n c i d e w i t h the f e r r i c r e t e 
d e v e l o p e d o n t h e C a m p a s p e B e d s . 

G e n t l y undula t ing , s a n d - c o v e r e d t a b l e l a n d s a r e f o r m e d on the l a t e r i t e . One s u c h 
t a b l e l a n d o c c u r s w e s t of C h a r t e r s T o w e r s , b e t w e e n S o u t h e r n C r o s s C r e e k and the Jus t 
R a n g e . I t s e a s t e r n m a r g i n i s a l o w b r o k e n s c a r p , but w e s t of the h a m l e t of B a l f e s C r e e k 
i t s s u r f a c e s l o p e s g e n t l y down and m e r g e s in to the b r o a d p l a i n s b o r d e r i n g B a l f e s C r e e k . 
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A n o t h e r tab le land o c c u r s n e a r the e a s t e r n m a r g i n of the S h e e t a r e a , but w e s t of the 
B u r d e k i n and Suttor R i v e r s ; i t s s u r f a c e i s f la t , but i t s n o r t h e a s t e r n end d i p s gent ly 
t o w a r d s the Burdek in R i v e r . 

S i m i l a r t a b l e l a n d s o c c u r in the s o u t h w e s t e r n c o r n e r of the S h e e t a r e a . B e t w e e n 
the G r e g o r y D e v e l o p m e n t a l Road and the Burdek in R i v e r a r e 1000 s q u a r e m i l e s of 
c o u n t r y f r o m w h i c h the e a r l y T e r t i a r y l a t e r i t i c c a p p i n g h a s b e e n l a r g e l y s t r i p p e d off, 
r e v e a l i n g s c a t t e r e d l o w h i l l s and r a n g e s of o l d e r r o c k s . H o w e v e r , s i z e a b l e l a t e r i t i c 
m e s a s and s l o p e s r e m a i n in p l a c e s . T h i s a r e a c o n t a i n s a v a r i e t y of t opograph ic f e a t u r e s , 
i n c l u d i n g h i l l s , l ow r a n g e s , m e s a s , b u t t e s , p l a t e a u x , and v a l l e y s of v a r i o u s w i d t h s and 
p r o f i l e s . 

In the J u s t R a n g e and in the s o u t h w e s t , w h e r e e r o s i o n h a s b r e a c h e d the l a t e r i t i c 
t a b l e l a n d s and c u t d e e p into the u n d e r l y i n g s u b h o r i z o n t a l Warang S a n d s t o n e , n a r r o w 
g o r g e s a r e d e v e l o p e d in a c l o s e r e c t i l i n e a r p a t t e r n c o n t r o l l e d by j o i n t s . 

C A M B R I A N - O R D O V I C I A N 
(Table 3) 

T h e o l d e s t r o c k s in the S h e e t a r e a a r e s e d i m e n t s and v o l c a n i c s w h i c h have u n d e r g o n e 
v a r y i n g d e g r e e s of t h e r m a l and d y n a m i c m e t a m o r p h i s m and now c r o p out in i s o l a t e d 
a r e a s s e p a r a t e d by e x p a n s e s of g r a n i t e . B e c a u s e of the v a r i a t i o n s in m e t a m o r p h i c g r a d e 
and the g a p s b e t w e e n o u t c r o p s the g e n e r a l s t r a t i g r a p h i c s e q u e n c e h a s not b e e n e s t a b l i s h e d . 
T h r e e s t r a t i g r a p h i c u n i t s h a v e b e e n e r e c t e d : the C a p e R i v e r B e d s (which i n c l u d e the Mount 
W i n d s o r V o l c a n i c s ) , C h a r t e r s T o w e r s M e t a m o r p h i c s , and Kirk R i v e r B e d s , but i t i s 
not known f o r c e r t a i n w h e t h e r they a r e the p r o d u c t s of a s i n g l e s e d i m e n t a r y c y c l e . 

C a p e R i v e r B e d s and Mount W i n d s o r V o l c a n i c s 
(new n a m e s ) 

T h e type a r e a of the C a p e R i v e r B e d s i s in the P e n t l a n d d i s t r i c t , in the Hughenden 
S h e e t a r e a (Pa ine e t a l . , 1 9 6 5 , unpubl . , and in p r e p . b ) . In the C h a r t e r s T o w e r s S h e e t 
a r e a a c i d v o l c a n i c s , w h i c h do not o c c u r i n the type a r e a , have b e e n m a p p e d a s a s e p a r a t e 
m e m b e r - the Mount W i n d s o r V o l c a n i c s . The r e l a t i v e abundance of v o l c a n i c s i n c r e a s e s 
f r o m w e s t to e a s t a c r o s s the S h e e t a r e a . L a r g e a r e a s of the C a p e R i v e r B e d s a r e c o v e r e d 
by C a i n o z o i c s e d i m e n t s and l a t e r i t e . 

D i s t r i b u t i o n and T o p o g r a p h y 

T h e C a p e R i v e r B e d s e x t e n d in a d i s c o n t i n u o u s e a s t - w e s t be l t a v e r a g i n g 15 m i l e s 
w i d e f r o m the w e s t e r n e d g e of the S h e e t a r e a n e a r the Pent land H i l l s in the n o r t h e r n p a r t 
of the Robey R a n g e . T h e y c r o p out a s low h i l l s w i t h g e n t l e s l o p e s , and a r e r a r e l y m u c h 
h i g h e r than the s u r r o u n d i n g c o u n t r y , a l though in the R o l l s t o n R a n g e they r e a c h an e l e v a t i o n 
of 1700 f e e t at Mount S u n r i s e . T h e Mount W i n d s o r V o l c a n i c s g i v e r i s e to m o r e r u g g e d and 
e l e v a t e d c o u n t r y than the s e d i m e n t s o r m e t a m o r p h i c s , and f o r m the backbone of Mount 
W i n d s o r (1905 ft) and the S e v e n t y M i l e R a n g e . T h e y a l s o f o r m the n o r t h e r n h i l l s of the 
Robey R a n g e , w h e r e the e l e v a t i o n of the s u m m i t s g e n e r a l l y e x c e e d s 1500 f e e t above s e a 
l e v e l . A l l t h e s e h igh p o i n t s a r e b e t w e e n 300 and 700 f e e t a b o v e the s u r r o u n d i n g R a v e n s ­
w o o d G r a n o d i o r i t e C o m p l e x and C a i n o z o i c s e d i m e n t s . 

L i t h o l o g y of the M e t a s e d i m e n t s 

In the Hughenden Sheet a r e a the C a p e R i v e r B e d s a r e r e g i o n a l l y m e t a m o r p h o s e d , but 
the m e t a m o r p h i c g r a d e d i m i n i s h e s e a s t w a r d s . In the Mundic C r e e k / H o m e s t e a d d i s t r i c t 
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the m a i n r o c k t y p e i s s e r i e i t e s c h i s t in the g r e e n s c h i s t f a c i e s . F a r t h e r e a s t the g r a d e f a l l s 
e v e n m o r e , s o that e a s t of long i tude 146 the s e q u e n c e i s not r e g i o n a l l y m e t a m o r p h o s e d . 
E a s t of h e r e m e t a m o r p h i s m , w h e r e p r e s e n t , i s a t h e r m a l f e a t u r e r e l a t e d to the R a v e n s w o o d 
G r a n o d i o r i t e C o m p l e x , and i s e x p r e s s e d by l o c a l s h e a r i n g and s t r o n g h o r n f e l s i n g . 

The d i s c o n t i n u o u s o u t c r o p a r e a s of the Cape R i v e r B e d s a r e d e s c r i b e d b e l o w in turn , 
s t a r t i n g i n the w e s t . 

N o r t h of H o m e s t e a d , in the h e a d w a t e r s of D e a d m a n C r e e k , i s an a r e a of p o o r l y 
e x p o s e d f i n e - g r a i n e d brown m i c a s c h i s t and a f ew s m a l l o u t c r o p s of c a l c - s i l i c a t e h o r n f e l s . 
T h e t rend of the f o l i a t i o n r a n g e s f r o m s o u t h e a s t to e a s t - s o u t h e a s t , and the dip f r o m v e r t i c a l 
to s t e e p l y s o u t h w e s t . F a r t h e r n o r t h , n e a r the D e a d m a n F a u l t Z o n e , c o b b l e s of h e m a t i t i c 
p h y l l i t e , h o r n f e l s , and a c t i n o l i t e s c h i s t have b e e n o b s e r v e d in the c r e e k s . R a n d s (1891) 
r e p o r t e d o u t c r o p s of s c h i s t in the g r a n i t e in the h e a d w a t e r s of H o m e s t e a d and D e a d m a n 
C r e e k s . One of the c a l c - s i l i c a t e h o r n f e l s e s c o n s i s t s of about 4 0 p e r c e n t q u a r t z o f e l d s p a t h i c 
m a t e r i a l , 4 0 p e r c e n t p o r p h y r o b l a s t i c g a r n e t , 20 p e r c e n t c l i n o p y r o x e n e (probably d i o p s i d e ) , 
and m i n o r e p i d o t e . One of the c o b b l e s of a c t i n o l i t e s c h i s t f r o m the D e a d m a n F a u l t Zone 
c o n t a i n s b a n d s of m a t e r i a l r e s e m b l i n g r e c r y s t a l l i z e d m y l o n i t e , and a n o t h e r c o n s i s t s of a 
g r o u n d m a s s of m u s c o v i t e , b i o t i t e , q u a r t z , and c o r d i e r i t e w i t h p o r p h y r o b l a s t s of s t a u r o l i t e 
o r a n d a l u s i t e w h i c h h a v e b e e n c o m p l e t e l y a l t e r e d to w h i t e m i c a and c h l o r i t e . 

W e s t of H o m e s t e a d , n o r t h w e s t of the F l i n d e r s H i g h w a y , khaki h e m a t i t e - s e r i e i t e 
p h y l l i t e and s c h i s t p r e d o m i n a t e . Other r o c k t y p e s no ted i n c l u d e banded b l a s t o p o r p h y r i t i c 
h o r n f e l s , p r o b a b l y a m e t a r h y o l i t e , w i t h up to 5 p e r c e n t p y r i t e in thin s t r i n g e r s c o n c o r d a n t 
w i t h the banding; b i o t i t e - m u s c o v i t e s c h i s t ; s t r o n g l y f o l i a t e d m e d i u m - g r a i n e d m e t a d o l e r i t e 
o r m e t a b a s a l t of the g r e e n s c h i s t f a c i e s ; w e a k l y fo l i a t ed g r a n o f e l s , p o s s i b l y d e r i v e d f r o m 
an a c i d v o l c a n i c r o c k or m i c r o g r a n i t e ; and r e c r y s t a l l i z e d f ine l i th i c s u b g r e y w a c k e w i t h 
c l a s t s of q u a r t z i t e and s e r i e i t e s c h i s t . W e s t of H o m e s t e a d the f o l i a t i o n g e n e r a l l y t r e n d s 
e a s t - n o r t h e a s t and d i p s s t e e p l y to the s o u t h . 

F a r t h e r s o u t h w e s t , in the E s t l a n d / Y a r r a m a n P a r k a r e a , the m a i n r o c k type i s a 
banded f i n e - g r a i n e d g r a n o f e l s , but h e m a t i t i c p h y l l i t e and f l a g g y i m p u r e s e r i c i t i c q u a r t z i t e 
a r e a l s o p r e s e n t . T h e g r a n o f e l s , w h i c h i s c o m p o s e d e s s e n t i a l l y of q u a r t z , f e l d s p a r , 
and b i o t i t e , w a s p r o b a b l y an a c i d v o l c a n i c r o c k . The t r e n d of the f o l i a t i o n r a n g e s f r o m e a s t 
to n o r t h e a s t , and the dip i s s o u t h o r s o u t h e a s t at 30 to 75 . 

S o u t h w e s t of A l l a n H i l l s h o m e s t e a d the low h i l l s t r e n d i n g n o r t h w e s t r e p r e s e n t s t r i k e 
r i d g e s of q u a r t z - m i c a p h y l l i t e and m i n o r s h e a r e d f i n e - g r a i n e d s u b g r e y w a c k e . In p l a c e s 
the p h y l l i t e i s d a r k g r e y , and p o s s i b l y c a r b o n a c e o u s . M u s c o v i t e - b i o t i t e s c h i s t c r o p s out 
s p a r s e l y a m o n g the p h y l l i t e in the l o w c o u n t r y n o r t h and s o u t h of the s t r i k e r i d g e s . 

S i m i l a r p h y l l i t e s c r o p out in the low h i l l s and r i s e s n o r t h of the C a m p a s p e R i v e r , 
w e s t of T r a f a l g a r h o m e s t e a d . Both h e r e and s o u t h w e s t of A l l a n H i l l s h o m e s t e a d bedd ing 
c a n b e r e c o g n i z e d . T h e f i n e - g r a i n e d s e d i m e n t s a r e th in ly bedded , and in p l a c e s the 
b e d d i n g c o i n c i d e s w i t h a s l a t y c l e a v a g e . The t rend r a n g e s f r o m w e s t - n o r t h w e s t n e a r 
T r a f a l g a r h o m e s t e a d to n o r t h w e s t s o u t h of A l l a n H i l l s h o m e s t e a d . The r e g i o n a l dip i s to 
the s o u t h at 25 to 4 0 , but n o r t h e r l y d i p s h a v e a l s o b e e n r e c o r d e d . 

S o u t h e a s t of Mount T r a f a l g a r the s e q u e n c e c o n s i s t s of indurated and in p l a c e s 
s l u m p e d s i l t s t o n e , dark g r e y mud s t o n e , and m i n o r q u a r t z i t e , w h i c h dip s o u t h w e s t at about 
4 5 , T h e s e d i m e n t s a r e a s s o c i a t e d w i t h r h y o l i t e p o r p h y r y and a n d e s i t e , but i t i s not known 
w h e t h e r t h e s e f o r m p a r t of the s e q u e n c e or a r e l a t e r i n t r u s i o n s . T h e y h a v e b e e n m a p p e d 
w i t h the Mount W i n d s o r V o l c a n i c s . T h e s e c t i o n e x p o s e d in t h i s a r e a i s about 5 0 0 0 f e e t 
t h i c k . 
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T A B L E 3 . E A R L Y PALAEOZOIC STRATIGRAPHY A N D IGNEOUS ACTIVITY 

A g e R o c k Unit 
( R e f e r e n c e ) 

L i tho logy R e m a r k s 
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L o l w o r t h Igneous 
C o m p l e x 
S - D l (1 , 2 , 4) 

Banded, p e g m a t i t i c and ap l i t i c 
g a r n e t i f e r o u s m u s c o v i t e g r a n i t e 
and a d a m e l l i t e . Minor m a s s i v e 
b io t i t e a d a m e l l i t e 

Intrudes C - Oc and R a v e n s w o o d G r a n o d i o r i t e C o m ­
p l e x . Intruded by Mundic Igneous C o m p l e x . Gold , 
w i t h m i n o r l ead , c o p p e r , and a r s e n i c at Old 
H o m e s t e a d d i g g i n g s . Gold at B ig Hit m i n e . M a y b e 
s o u r c e of m i n e r a l i z a t i o n at Lo lwor th d i g g i n g s in 
Hughenden Sheet a r e a . 
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B a r r a b a s A d a m e l l i t e 
S - D b (5) 

B i o t i t e a d a m e l l i t e and g r a n o d i o r i t e ; 
s o m e b io t i t e g r a n i t e ; l a t e r p h a s e 
of l e u c o a d a m e l l i t e and m i c r o g r a n i t e 

Intrudes R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . C o p ­
p e r - m o l y d b e n u m m i n e r a l i z a t i o n at K e a n s p r o s p e c t 
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O - D a (3) 

K i r k l e a G r a n i t e 
(5) 

Pink and r e d b io t i t e g r a n i t e and 
a d a m e l l i t e , m i c r o g r a n i t e , b io t i t e 
p e g m a t i t e and a p l i t e . F o l i a t e d in 
p l a c e s 

L e u c o c r a t i c b io t i t e g r a n i t e 

U n n a m e d s c a t t e r e d i n t r u s i o n s . Intrude C - 0 
C - O c , O - D r . Minor go ld m i n e r a l i z a t i o n n e a r 
c o n t a c t s 

In trudes O - D r . L o w e r c o n t a c t s m o s t l y gent ly 
d ipping . Gold at Kirk 
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M i l l a r o o Gran i t e 
O - D i (5) 

L e u c o c r a t i c b io t i t e g r a n i t e and 
a d a m e l l i t e ; m i c r o g r a n i t e 

Intrudes C - O w , C-Ok, O - D r , and O - D g . Cut by i n ­
t r u s i o n b r e c c i a (Cur) at Mt Wright . N u m e r o u s 
d y k e s . C o n t a c t s m o d e r a t e l y to g e n t l y d ipping . Gold 
m i n e r a l i z a t i o n at R a v e n s w o o d . 
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M o s g a r d i e s 
A d a m e l l i t e 
O D m 

P o r p h y r i t i c a d a m e l l i t e , g r a n i t e , 
m i c r o g r a n i t e 

Intrudes O - D r . P r o b a b l y i n t r u d e s O - D g but s h e a r ­
ing o b s c u r e s r e l a t i o n s h i p s . S c o n t a c t d i p s g e n t l y 
to N. M i c r o g r a n i t e and m i c r o d i o r i t e d y k e s . Minor 
go ld m i n e r a l i z a t i o n 
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G l e n e l l 
G r a n o d i o r i t e 
O - D g (5) 

P o r p h y r i t i c h o r n b l e n d e - b i o t i t e 
g r a n o d i o r i t e 

In trudes O - D r . Intruded by O-Di and p r o b a b l y by 
O - D m . Minor a s s o c i a t e d go ld m i n e r a l i z a t i o n 



A g e Rock Unit 
( R e f e r e n c e ) 

L i t h o l o g y R e m a r k s 
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O - D o (6) 

O - D d ( 1 , 4 , 6 , 7) 

O - D r ( 4 - 6 , 8) 

O l i v i n e g a b b r o , l e u c o g a b b r o ; m i n o r 
h o r n b l e n d i t e , d i o r i t e , quartz m o n z o n i t e 

Quartz d i o r i t e and d i o r i t e 

H o r n b l e n d e - b i o t i t e g r a n o r d i o r i t e and 
t o n a l i t e . Minor a d a m e l l i t e , g a b b r o , 
and d i o r i t e SW of B u r d e k i n R. 
F o l i a t e d in p l a c e s 

I r r e g u l a r and d y k e - l i k e m a s s e s , i n p l a c e s w i t h 
l a y e r i n g and o r b i c u l a r s t r u c t u r e s . L a r g e l y o v e r ­
l a i n by b l a c k s o i l in s o m e a r e a s 

S m a l l m a s s e s . W e a t h e r to l a r g e l y b l a c k s o i l i n 
s o m e a r e a s 

Ini t ia l m o s t w i d e s p r e a d p h a s e of c o m p l e x . I n t r u d e s 
C - O c and C-Of, O v e r l a i n n o n c o n f o r m a b l y by u p p e r 
M. D e v o n i a n s e d i m e n t s in T o w n s v i l l e S h e e t a r e a , 
and by D r u m m o n d Gp, H o s t to m o s t of g o l d and 
o t h e r m i n e r a l i z a t i o n 

Kirk R i v e r B e d s 
C-Ok (3) 

C h a r t e r s T o w e r s 
M e t a m o r p h i c s 
C-Of (4 , 6 - 1 0 ) 

C a p e R i v e r B e d s 
C - O c ( 1 , 2 , 4 , 1 1 - 1 3 ) 

Mount W i n d s o r V o l c a n i c s 
C - O w 

M i c a c e o u s s h a l e , s i l t s t o n e , 
f e l d s p a t h i c s a n d s t o n e , g r e y w a c k e 

M i c a s c h i s t , q u a r t z i t e , q u a r t z -
f e l d s p a r - b i o t i t e s c h i s t , h o r n b l e n d e 
s c h i s t ; c o r d i e r i t e , a n d a l u s i t e , and 
s t a u r o l i t e h o r n f e l s e s ; c h l o r i t e 
s c h i s t , m a r b l e 

S c h i s t , q u a r t z i t e , p h y l l i t e , 
m e t a v o l c a n i c s ; s i l t s t o n e , m u d s t o n e , 
a r e n i t e , p y r i t i c s h a l e ; m i n o r tuff; 
r a r e m a r b l e and c a l c s i l i c a t e h o r n f e l s 

A c i d to i n t e r m e d i a t e v o l c a n i c s , 
h o r n f e l s , s c h i s t , r a r e l a b i l e 
s e d i m e n t s 

P o o r l y s o r t e d ; g r a d e d b e d d i n g and turb id i ty c u r ­
r e n t s t r u c t u r e s . Intruded by O - D i . U n f o s s i l i f e r o u s , 
Gold at B u n k e r s Hi l l in T o w n s v i l l e S h e e t a r e a 

M i n o r g o l d d e p o s i t s at C h a r t e r s T o w e r s . T h i c k ­
n e s s unknown 

D y n a m i c and t h e r m a l m e t a m o r p h i s m r e l a t e d to 
R a v e n s w o o d G r a n o d i o r i t e and L o l w o r t h I g n e o u s 
C o m p l e x e s . In g e n e r a l , d e g r e e of m e t a m o r p h i s m 
d e c r e a s e s away f r o m c o n t a c t s , f r o m W to E , and 
f r o m N to S. U n f o s s i l i f e r o u s . L e a d , s i l v e r , z i n c , 
g o l d , and c o p p e r at L i o n t o w n , S m a l l g o l d w o r k i n g s 
n e a r Mt L e y s h o n , D r e g h o r n , Conno l ly C r , and at 
N e w H o m e s t e a d d i g g i n g s 

P r i n c i p a l r e f e r e n c e s : (1) Rands (1891); (2) P a i n e e t a l . ( 1 9 6 5 , unpubl . ) ; (3) Wyatt e t a l , ( 1 9 6 9 , unpubl . ) ; (4) T h i s R e p o r t ; 
(5) C l a r k e , ( 1969 , unpubl . ) ; (6) R e i d (1917) ; (7) Mai t land (1893) ; (8) Jack (1879) ; (9) Rands (1893) ; 
(10) B r y a n (1926) ; (11) Jack (1885) ; (12) M a c l a r e n (1900); (13) L e v i n g s t o n (1956) . 



In t h e L i o n t o w n a r e a the s e q u e n c e c o n s i s t s o f t h i n - b e d d e d p h y l l i t e , s h e a r e d a r e n i t e , 
and q u a r t z - s e r i e i t e s c h i s t . F i n e - g r a i n e d q u a r t z i t e c r o p s out 1 m i l e w e s t o f L i o n t o w n . T h e 
s e d i m e n t s a r e a s s o c i a t e d w i t h a c i d v o l c a n i c s , s o m e of w h i c h a r e s t r o n g l y s h e a r e d . T h e r e 
a r e a l s o o t h e r f i n e - g r a i n e d i g n e o u s r o c k s w h i c h a r e l e s s s h e a r e d , and a s t h e y t r a n s g r e s s 
t h e t r e n d o f the s e d i m e n t s t h e y a r e a s s u m e d to b e i n t r u s i v e . 

In the W i n d s o r h o m e s t e a d a r e a t h e Cape R i v e r B e d s a r e s e v e r e l y jo in ted and f r a c t u r e d , 
and p o o r l y e x p o s e d . T h e m a i n r o c k t y p e s a p p e a r to b e p h y l l i t e and g r e y i m p u r e q u a r t z i t e . 
T h e t r e n d o f the f o l i a t i o n i s i r r e g u l a r , but m a i n l y e a s t - w e s t , and the r e g i o n a l d ip i s to the 
s o u t h . W e a k l y c l e a v e d and s h e a r e d m u d s t o n e and a r e n i t e c r o p o u t in the l o w c o u n t r y s o u t h 
o f Mount W i n d s o r . 

F r o m Mount L e y s h o n s o u t h w a r d s to the S e v e n t y M i l e R a n g e , the r o c k s a r e s i m i l a r to 
t h o s e n e a r W i n d s o r h o m e s t e a d . South o f the r a n g e f o r m e d by t h e Mount W i n d s o r V o l c a n i c s , 
i n the h e a d w a t e r s o f L i t t l e P o l i c e m a n C r e e k , a s e q u e n c e of i n t e r b e d d e d s e d i m e n t s and 
v o l c a n i c s g r a d e s up into a s e q u e n c e c o m p o s e d e n t i r e l y o f s e d i m e n t s . T h e l o w e r p a r t 
c o n s i s t s of p a s s a g e b e d s f r o m the Mount W i n d s o r V o l c a n i c s . T h e v o l c a n i c s in t h e p a s s a g e 
b e d s i n c l u d e r h y o l i t e , d a c i t e , a c i d tuff, and m i n o r a n d e s i t e . T h e r h y o l i t e and d a c i t e 
r a n g e f r o m p u r p l e to c r e a m y w h i t e . T h e y a r e aphani t i c and in p l a c e s s p a r s e l y p o r p h y r i t i c . 
S o m e of t h e m a r e f l o w - b a n d e d , o t h e r s a r e m a s s i v e . T h e tuf fs r a n g e f r o m c o a r s e l a p i l l i 
tuff to f i n e - g r a i n e d v a r i e t i e s , and a s t h e y a r e i n t e r b e d d e d w i t h the s e d i m e n t s t h e y w e r e 
p r o b a b l y l a i d d o w n u n d e r w a t e r . 

T h e s e d i m e n t s a s s o c i a t e d w i t h t h e v o l c a n i c s r a n g e f r o m t h i n - b e d d e d m u d s t o n e to 
t h i c k - b e d d e d g r e y w a c k e . In p l a c e s the m u d s t o n e p r o b a b l y g r a d e s into tuff, and the g r e y w a c k e 
a p p e a r s to c o n t a i n a h i g h p r o p o r t i o n of v o l c a n i c d e t r i t u s . 

A b o v e the p a s s a g e b e d s c r e a m to l i g h t b r o w n and g r e e n t h i n - b e d d e d s i l t s t o n e and 
m u d s t o n e p r e d o m i n a t e . T h e y a r e g e n e r a l l y s i l i c e o u s and h a r d , and in p l a c e s a r e c r o s s -
b e d d e d . T h e b e d s of a r k o s i c s u b g r e y w a c k e , w h i c h o c c u r throughout the s e q u e n c e , s h o w 
g r a d e d b e d d i n g in p l a c e s . Many of the s e d i m e n t a r y b e d s a r e s t r o n g l y jo in ted , but not a s 
i n t e n s e l y a s t h e u n d e r l y i n g Mount W i n d s o r V o l c a n i c s . T h e d ip of t h e s e d i m e n t s d e c r e a s e s 
to the s o u t h , w h e r e t h e y a r e c o n c e a l e d b y C a i n o z o i c s e d i m e n t s . A s s u m i n g an a v e r a g e d ip 
o f 30 , a m i n i m u m t h i c k n e s s of 6 0 0 0 f e e t i s e x p o s e d . 

E i g h t m i l e s s o u t h e a s t of the L i t t l e P o l i c e m a n C r e e k s e c t i o n , at the s o u t h w e s t e r n 
end of the R o l l s t o n R a n g e , the a l t e r n a t i n g s e q u e n c e of thin b e d s of s i l t s t o n e and s i l t y 
a r e n i t e h a s a c o n s p i c u o u s banded a p p e a r a n c e . T h e s e d i m e n t s a r e g e n e r a l l y r e d d i s h b r o w n , 
and c o n t a i n s m a l l s c o u r s t r u c t u r e s . T h e C a p e R i v e r B e d s c r o p out in t h r e e i n l i e r s in 
t h e l a t e r i t e 2 to 3 m i l e s f a r t h e r s o u t h and s o u t h e a s t . T h e y c o n s i s t m a i n l y of p a l e m u d s t o n e 
and dark g r e y - g r e e n i n d u r a t e d a r e n i t e , w h i c h i s m i c a c e o u s in p l a c e s . E a s t of the i n l i e r s , 
n e a r S i x M i l e C r e e k , and in the s o u t h e r n par t of the B a l a c l a v a R a n g e , the s e d i m e n t s a r e 
m e t a m o r p h o s e d to f i n e - g r a i n e d c r e a m m u s c o v i t e - b i o t i t e - q a r t z h o r n f e l s , s p o t t e d s e r i e i t e 
h o r n f e l s , and m i n o r h o r n f e l s e d c a l c a r e o u s s i l t s t o n e c o n t a i n i n g t r e m o l i t e . 

In the S e v e n t y M i l e R a n g e , about 10 m i l e s w e s t of C a m p O v e n Mounta in , the C a p e R i v e r 
B e d s c o n s i s t o f s u b g r e y w a c k e , g r e y w a c k e , f e l d s p a t h i c s a n d s t o n e , i n d u r a t e d s i l i c e o u s 
s i l t s t o n e , q u a r t z i t e , p y r i t i c q u a r t z i t e , a r k o s e , s h a l e , and m u d s t o n e . T h e s e d i m e n t s a r e 
g e n e r a l l y w e l l b e d d e d , and the f i n e r t y p e s a r e c o m m o n l y v e r y th in ly b e d d e d and a r e 
n o t i c e a b l y banded . S l u m p s t r u c t u r e s a r e c o m m o n in the f i n e r s e d i m e n t s , and g r a d e d 
b e d d i n g i s c o m m o n in t h e g r e y w a c k e s . R i p p l e m a r k s ( w a v e l e n g t h 1 c m ) w e r e s e e n in a 
f i n e - g r a i n e d q u a r t z i t e at o n e l o c a l i t y . T h e s e q u e n c e h e r e h a s b e e n p a r t l y m e t a m o r p h o s e d 
b y the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x and the v a r i a t i o n in m e t a m o r p h i c g r a d e s u g g e s t s 
tha t the c o m p l e x u n d e r l i e s t h e C a p e R i v e r B e d s at no g r e a t depth . F o r e x a m p l e s o u t h of 
B o x F l a t D a m , n e a r the g r a n i t e c o n t a c t , t h e r e a r e o u t c r o p s of r e c r y s t a l l i z e d f e l d s p a t h i c 
g r e y w a c k e , s u b g r e y w a c k e , a r k o s e , and s p o t t e d m i c a - q u a r t z h o r n f e l s . T h r e e m i l e s n o r t h -
n o r t h w e s t o f the c o n t a c t a r k o s e , f e l d s p a t h i c l i t h i c a r e n i t e , and s a n d y s i l t s t o n e a r e a p p a r e n t l y 
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u n a l t e r e d . F i v e m i l e s n o r t h - n o r t h w e s t of the d a m , h o w e v e r , and 2 .5 m i l e s f r o m t h e 
n e a r e s t g r a n o d i o r i t e o u t c r o p , l i t h i c g r e y w a c k e and q u a r t z i t e h a v e g r a n o b l a s t i c t e x t u r e s 
and c o n t a i n abundant b i o t i t e in the m a t r i x . 

F i n e - g r a i n e d pink q u a r t z - f e l d s p a r - m u s c o v i t e - b i o t i t e s c h i s t and g n e i s s , b i o t i t e q u a r t ­
z i t e , and b i o t i t e g n e i s s f o r m a roo f pendant in t h e R a v e n s w o o d G r a n o d i o r i t e C o m p l e x 
4 m i l e s s o u t h e a s t of C a r d i g a n h o m e s t e a d . T h e y a r e in truded b y n u m e r o u s quar tz and 
p e g m a t i t e v e i n s . T h e p e g m a t i t e s c o n t a i n r e d - b r o w n c r y s t a l s o f a n d a l u s i t e u p to 1 i n c h 
l o n g w h i c h a r e a l t e r e d to a g g r e g a t e s of f i n e - g r a i n e d m i c a . 

T w o m i l e s n o r t h w e s t of C a m p O v e n Mounta in , in a t r i b u t a r y of D r e g h o r n C r e e k , t h e r e 
a r e f r e q u e n t o u t c r o p s of th in ly l a m i n a t e d a r g i l l i t e and s i l t s t o n e . P y r i t e i s abundant in 
t h e c o a r s e r - g r a i n e d l a m i n a t i o n s . T h e p y r i t i c b e d s a r e o v e r 150 f e e t th ick . F o r 2 m i l e s 
s o u t h of the c r e e k q u a r t z - m i c a h o r n f e l s , c a l c - s i l i c a t e h o r n f e l s , q u a r t z i t e , and r e ­
c r y s t a l l i z e d s u b g r e y w a c k e c r o p out n e a r the g r a n o d i o r i t e c o n t a c t . 

In the h e a d w a t e r s of M c D o n a l d C r e e k , 10 m i l e s w e s t of Mount C o o p e r , t h e C a p e 
R i v e r B e d s f o r m a r a n g e of h i l l s r i s i n g about 4 0 0 f e e t a b o v e the s u r r o u n d i n g c o u n t r y . 
T h e y c o n s i s t o f t h e r m a l l y m e t a m o r p h o s e d g r e y w a c k e , s u b g r e y w a c k e , p e b b l e c o n g l o m e r a t e , 
and l a m i n a t e d s i l t s t o n e . T h e c l a s t i c m a t e r i a l in the c o a r s e r - g r a i n e d r o c k s i n c l u d e s q u a r t z , 
f e l d s p a r , m i c r o p e g m a t i t e , q u a r t z i t e , and s e r i c i t i z e d a r g i l l a c e o u s r o c k f r a g m e n t s . 
M e t a m o r p h i c b i o t i t e i s s t r o n g l y d e v e l o p e d in the m a t r i x of the s e d i m e n t s . L o c a l l y t h e 
g r e y w a c k e i n c l u d e s f r a g m e n t s up to 2 f e e t l o n g of t h i n - b e d d e d and s l u m p e d s i l t s t o n e . 
G r a d e d b e d d i n g i s c h a r a c t e r i s t i c of the s u b g r e y w a c k e , and v e r y f ine e v e n b e d d i n g i s 
c h a r a c t e r i s t i c o f t h e s i l t s t o n e . T h e s e d i m e n t s a r e h ighly f r a c t u r e d and a r e i n t r u d e d b y 
l a m p r o p h y r e d y k e s . 

T h e s e q u e n c e of m e t a m o r p h o s e d f i n e - g r a i n e d l a b i l e a r e n i t e and s i l t s t o n e at Mount 
Canton i s t e n t a t i v e l y a s s i g n e d to the C a p e R i v e r B e d s . T h e a r e n i t e i s g r e y - b r o w n , and 
c o n t a i n s s c a t t e r e d l a r g e f l a k e s of m u s c o v i t e . T h e s i l t s t o n e i s dark g r e y to b l a c k , and 
c a r b o n a c e o u s . T h e r o c k s a r e s t r o n g l y i n d u r a t e d and do not p a r t r e a d i l y a long the b e d d i n g , 
w h i c h c a n b e r e c o g n i z e d o n l y b y the c h a n g e s in l i t h o l o g y . F r a g m e n t s of p o s s i b l e f o s s i l 
p l a n t s w e r e found in h o r n f e l s e d s i l t s t o n e n e a r the s u m m i t of the m o u n t a i n . T h e h o r n f e l s 
c o n s i s t s of r a d i a t i n g r o s e t t e s of a n d a l u s i t e ( a v e r a g e d i a m e t e r , 0.5 m m ) , abundant 
s e r i e i t e , c a r b o n a c e o u s m a t e r i a l (probably g r a p h i t e ) , b l a c k and b r o w n i r o n o x i d e s , and 
s o m e quartz g r a i n s . T h e indurat ion and m e t a m o r p h i s m m a y h a v e b e e n c a u s e d b y a d e n s e 
s w a r m of r e d m i c r o g r a n i t e d y k e s w h i c h i n t r u d e the b e d s i n the v i c i n i t y of Mount C a n t o n , 
and w h i c h a r e p r o b a b l y r e l a t e d to a n e a r b y l a t e P a l a e o z o i c g r a n i t e s t o c k . T h e a g e of t h e 
b e d s at Mount Canton and t h e i r r e l a t i o n s h i p to the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x 
i s unknown. T h e p r e s e n c e of p o s s i b l e p l a n t f o s s i l s i n t h i s i s o l a t e d b l o c k of h o r n f e l s 
s u g g e s t s that i t m a y b e an o u t l i e r o f the D r u m m o n d Group. 

S m a l l r o o f p e n d a n t s of f e l d s p a t h i c m i c a s c h i s t and c o r u n d u m - c o r d i e r i t e - q u a r t z -
m u s c o v i t e - b i o t i t e s c h i s t c r o p out i n the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x 2 m i l e s s o u t h 
of T w o C r e e k D a m . E a s t o f Mount R a v e n s w o o d h o m e s t e a d s c h i s t and q u a r t z i t e c r o p out 
s p o r a d i c a l l y b e t w e e n r i d g e s f o r m e d b y e a s t - n o r t h e a s t - t r e n d i n g d y k e s . 

N o r t h e a s t of C a r s e C r e e k , in the R o b e y R a n g e , s m a l l i s o l a t e d roof p e n d a n t s o f h i g h -
g r a d e h o r n f e l s o c c u r in g r a n i t e of the u n n a m e d l a t e ac id p h a s e of the R a v e n s w o o d G r a n o ­
d i o r i t e C o m p l e x ( O - D a ) , H e r e the h o r n f e l s c o n s i s t s of q u a r t z , m u s c o v i t e , c o r d i e r i t e , 
c h l o r i t e , a n d a l u s i t e , and s i l l i m a r i i t e . M u c h of the c h l o r i t e i s d e r i v e d f r o m a g g r e g a t e s 
o f a l t e r e d s t i l p n o m e l a n e ( ? ) . T h e s i l l i m a n i t e o c c u r s a s r a r e n e e d l e s a s s o c i a t e d w i t h 
p o i k i l o b l a s t s of c o r d i e r i t e . T h e a n d a l u s i t e c o n s t i t u t e s at l e a s t 10 p e r c e n t o f the r o c k , 
and o c c u r s in a g g r e g a t e s of s t u m p y a n h e d r a . A s i m i l a r h o r n f e l s o c c u r s in a v e r y s m a l l 
r o o f pendant at the h e a d of C a r s e C r e e k , w h e r e e u h e d r a l c r y s t a l s of d a r k r e d g a r n e t 
u p to 1 inch in d i a m e t e r and l a r g e c r y s t a l s of a n d a l u s i t e u p to 3 i n c h e s in l e n g t h w e r e 
noted . 
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L i t h o l o g y o f t h e Mount W i n d s o r V o l c a n i c s 

T h e t y p e a r e a o f the Mount W i n d s o r V o l c a n i c s e x t e n d s f r o m Mount W i n d s o r to the 
w e s t e r n e n d o f t h e S e v e n t y M i l e R a n g e . T h e Mount W i n d s o r V o l c a n i c s c o n s i s t o f r h y o l i t e 
and d a c i t e , w i t h m i n o r a n d e s i t e , b a s a l t , p y r o c l a s t i c s , and i n t e r b e d d e d s e d i m e n t s . T h e 
p r o p o r t i o n of s e d i m e n t s v a r i e s g r e a t l y . 

A t Mount W i n d s o r , r h y o l i t e i s p r e d o m i n a n t . F l o w b a n d i n g c a n b e d i s t i n g u i s h e d in p l a c e s , 
but t h e r o c k i s g e n e r a l l y e v e n - t e x t u r e d and f i n e - g r a i n e d . F r e s h e x p o s u r e s a r e r a r e b e ­
c a u s e t h e v o l c a n i c s a r e c l o s e l y j o i n t e d and f r a c t u r e d . M a n y of t h e r h y o l i t e s c o n t a i n a f e w 
p h e n o c r y s t s o f quartz o r f e l d s p a r ( 1 - 2 . 5 m m ) , and s o m e a r e s p h e r u l i t i c . S c a t t e r e d 
c u b e s of p y r i t e a r e c o m m o n throughout the r h y o l i t e s . S o m e o u t c r o p s of g r e e n i s h g r e y 
v e s i c u l a r b a s a l t ( ? ) , w h i c h i s a p p a r e n t l y i n t e r b e d d e d w i t h t h e r h y o l i t e , o c c u r j u s t e a s t 
o f the G r e g o r y D e v e l o p m e n t a l Road . M o s t of the a n d e s i t e o c c u r s a s d y k e s , but s o m e f l o w s 
a r e p o s s i b l y p r e s e n t . 

A t T h a l a n g a s i d i n g the l o w r a n g e of h i l l s t r e n d i n g n o r t h w e s t i s f o r m e d of s t r o n g l y 
c l e a v e d and h o r n f e l s e d a c i d v o l c a n i c s . T h e h o r n f e l s e s , w h i c h a r e v e r y w e l l e x p o s e d 
i n a r a i l w a y c u t t i n g m a d e in 1 9 6 3 , a r e c o m p o s e d of b i o t i t e , s e r i e i t e , q u a r t z , and f e l s d p a r , 
i n v a r y i n g p r o p o r t i o n s . T h e f e l d s p a r i s u s u a l l y o l i g o c l a s e , but m i c r o p e r t h i t e h a s a l s o 
b e e n n o t e d . A l i t t l e s h e a r e d a g g l o m e r a t e , v o l c a n i c b r e c c i a , q u a r t z - m i c a p h y l l i t e , and 
b i o t i t e - m u s c o v i t e - q u a r t z s c h i s t a r e p r e s e n t . T h e p h y l l i t e and s c h i s t a r e p r o b a b l y m e t a m o r ­
p h o s e d tuf fs o r t u f f a c e o u s s e d i m e n t s . T h e t e x t u r e s r a n g e f r o m g r a n o b l a s t i c to l e p i d o b l a s t i c , 
and m o s t o f t h e m a r e b l a s t o p o r p h y r i t i c ; the b l a s t o p h e n o c r y s t s a r e g e n e r a l l y q u a r t z , 
i n p l a c e s b i p y r a m i d a l , o r c h l o r i t i z e d b i o t i t e . A l l the r o c k s c o n t a i n d i s s e m i n a t e d p y r i t e 
c u b e s . In p l a c e s r e l i c t f l o w banding i s v i s i b l e . It i s c o m m o n l y c r e n u l a t e d and s u b h o r i z o n t a l , 
i t s a t t i tude t h e r e f o r e b e i n g a l m o s t n o r m a l to that of the n e a r - v e r t i c a l n o r t h w e s t c l e a v a g e , 
w h i c h i s t h e d o m i n a n t s t r u c t u r e . T h e p h e n o c l a s t s in the a g g l o m e r a t e s and v o l c a n i c b r e c c i a s 
h a v e b e e n e l o n g a t e d in the p l a n e o f the c l e a v a g e ( F i g . 4 ) . V e i n s of q u a r t z - r i c h b i o t i t e 
p e g m a t i t e w h i c h i n t r u d e the v o l c a n i c s h a v e b e e n b o u d i n a g e d and a t t enuated w h e r e t h e y 
t r e n d p a r a l l e l to the c l e a v a g e ; w h e r e t h e y t r a n s g r e s s t h e c l e a v a g e they a r e i s o c l i n a l l y 
f o l d e d . O t h e r p e g m a t i t e s , w h i c h c o n t a i n a b r i g h t r e d f e l d s p a r , s h o w no s t r e s s e f f e c t s 
and w e r e p r e s u m a b l y e m p l a c e d at a l a t e r s t a g e . 

T h e v o l c a n i c s a r e cut b y an a l t e r e d m i c r o d i o r i t e ( ? ) d y k e w h i c h h a s b e e n c o n v e r t e d 
to a s c h i s t c o m p o s e d of q u a r t z , a c t i n o l i t e , b i o t i t e , c l i n o z o i s i t e , and f e l d s p a r ; i t w a s 
e m p l a c e d b e f o r e the c l e a v a g e w a s d e v e l o p e d . 

T h r e e m i l e s n o r t h of H o m e s t e a d m e t a m o r p h o s e d s i l i c e o u s r h y o l i t e c r o p s out n o r t h 
of a f e w l o w h i l l s c o m p o s e d m a i n l y of c h l o r i t i c p h y l l i t e . T h e r h y o l i t e i s w h i t e to p a l e 
g r e y , and h a s a w e l l d e v e l o p e d f o l i a t i o n . In p l a c e s t h e f o l i a t i o n p l a n e s a r e o c c u p i e d b y 
n u m e r o u s s m a l l s t r i n g e r s o f p y r i t e w h i c h f o r m u p to 10 p e r c e n t o f the r o c k . A s i m i l a r 
r o c k n e a r b y c o n t a i n s l a y e r s p a r a l l e l to the f o l i a t i o n w h i c h a r e c r o w d e d w i t h s m a l l 
o c t a h e d r a of m a g n e t i t e . 

T h e v o l c a n i c s a r e p o o r l y e x p o s e d at s e v e r a l p l a c e s in t h e S e v e n t y M i l e R a n g e e a s t 
o f the t y p e a r e a . T h e r e a r e f e w f r e s h o u t c r o p s , and a th in c o v e r of l a t e r i t i c m a t e r i a l 
c o m m o n l y m a s k s the u n d e r l y i n g r o c k s . N o r t h of R o l l s t o n Hut t h e Mount W i n d s o r V o l c a n i c s 
c o n s i s t o f r h y o l i t e , a n d e s i t e , r h y o l i t e and a n d e s i t e b r e c c i a , b a s a l t , d o l e r i t e , and i n t e r b e d d e d 
q u a r t z i t e and m i n o r p e b b l e c o n g l o m e r a t e and g r e y w a c k e . T h e s e q u e n c e i s t h e r m a l l y 
m e t a m o r p h o s e d t h r o u g h o u t , and l o c a l l y s i l i c i f i e d and b r e c c i a t e d . T h e m e t a m o r p h i s m h a s 
p r o d u c e d l i g h t g r e y s p o t t e d q u a r t z - m i c a h o r n f e l s f r o m s o m e of the m o r e q u a r t z o s e 
s e d i m e n t s . T h e i n t e r b e d d e d q u a r t z i t e i s v e r y f i n e - g r a i n e d and w e l l l a m i n a t e d , but not 
f i s s i l e . T h e l a m i n a e a v e r a g e a q u a r t e r of an inch in t h i c k n e s s . 

In the D r e g h o r n a r e a the Mount W i n d s o r V o l c a n i c s c o n s i s t o f a n d e s i t e , b a s a l t ( c o m m o n l y 
a m y g d a l o i d a l ) , r h y o l i t e , and d o l e r i t i c v o l c a n i c s w i t h r a r e t h i n i n t e r b e d s of g r e y q u a r t z i t e . 
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T h e s o u t h e r n m a r g i n of the s e q u e n c e i s faulted a g a i n s t the Cape R i v e r B e d s , and to the 
north and e a s t it i s intruded by the Ravenswood G r a n o d i o r i t e c o m p l e x . The v o l c a n i c s 
a r e s t r o n g l y h o r n f e l s e d , and conta in g a r n e t , ep ido te , hornb lende , d i o p s i d e , and m a g n e t i t e . 
T h e a m y g d a l e s in the b a s a l t c o n s i s t of c o r e s of a m p h i b o l e r i m m e d with p l a g i o c l a s e and 
d i o p s i d e . B r e c c i a , s c h i s t o s e r o c k s , and mylon i t e o c c u r at the i n t r u s i v e contac t ; the 
c o n t a c t r o c k s inc lude s c h i s t o s e c o r d i e r i t e - f e l d s p a r - a m p h i b o l e h o r n f e l s , q u a r t z - m i c a 
h o r n f e l s , and q u a r t z - m i c a - s e r i e i t e h o r n f e l s . A n d e s i t e , b l u e - g r e y d o l e r i t e , and s p e s s a r t i t e 
l a m p r o p h y r e c r o p out to the south of the He i lanman m i n e . The d o l e r i t e and l a m p r o p h y r e 
a r e no doubt l a t e r i n t r u s i o n s . 

F i g . 4 . M a g n e s i t e v e i n cut t ing 
m e t a m o r p h o s e d c o a r s e l ap i l l i 
tuff of the Mount W i n d s o r V o l ­
c a n i c s , N f a c e of r a i l w a y cu t ­
t ing , 1 m i l e NE of Thalanga 
s id ing . Slaty c l e a v a g e i s c r u d e l y 
d e v e l o p e d in the tuff, and the 
l ap i l l i a r e s t r o n g l y at tenuated 
in the p lane of the c l e a v a g e . 

S o u t h e a s t of R a v e n s w o o d the Mount W i n d s o r V o l c a n i c s f o r m the nor thern f o o t h i l l s 
of the Robey Range . They c o n s i s t a l m o s t e n t i r e l y of ac id l a v a s , the m o s t typ ica l b e i n g 
b r o w n i s h g r e e n s p h e r u l i t i c r h y o l i t e . A f ew dark g r e y l a v a s , p o s s i b l y d a c i t e , a r e a l s o 
p r e s e n t . D a c i t e i s p r e d o m i n a n t in F i s h C r e e k , 3 m i l e s e a s t of Connol ly h o m e s t e a d . It 
c o n s i s t s of p h e n o c r y s t s o f o l i g o c l a s e (30%) and quartz (5%) s e t in a g r o u n d m a s s of f e l d s p a r 
(35%), quartz (20%), and c h l o r i t e (10%). A l t e r e d b a s a l t , a n d e s i t i c a g g l o m e r a t e , and 
m i n o r m i c a c e o u s s h a l e w e r e a l s o r e c o r d e d in t h i s a r e a . T h e s e q u e n c e i s intruded by 
d y k e s of m i c r o d i o r i t e and s p e s s a r t i t e l a m p r o p h y r e . 

M a c l a r e n (1900) d e s c r i b e d g r e y w a c k e , s i l t y s h a l e , a l t e r e d s a n d s t o n e and m i c a c e o u s 
s a n d s t o n e 'in the ne ighbourhood of T u c k e r and F i s h C r e e k s ' . T r a v e r s e s in F i s h C r e e k 
f a i l e d to l o c a t e t h e s e rock t y p e s in s i t u , but l o o s e p i e c e s of r e c r y s t a l l i z e d m e d i u m - g r a i n e d 
s u b g r e y w a c k e o c c u r in the b e d of the c r e e k . The s u b g r e y w a c k e c o n t a i n s subangular to 
subrounded c l a s t s of f ine q u a r t z i t e . 
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T h i c k n e s s 

T h e t h i c k n e s s of the C a p e R i v e r B e d s i s unknown b e c a u s e of the d i s c o n t i n u t i r y 
of o u t c r o p and lack of s t r u c t u r a l i n f o r m a t i o n . At l e a s t 5000 f e e t of s e c t i o n i s e x p o s e d 
n e a r Mount T r a f a l g a r and at l e a s t 6 0 0 0 f e e t o c c u r s south of the S e v e n t y M i l e R a n g e , 
north of B l e t c h i n g t o n Park h o m e s t e a d , but the to ta l t h i c k n e s s i s probably c o n s i d e r a b l y 
g r e a t e r . 

T h e i n t e n s e jo int ing in the Mount W i n d s o r V o l c a n i c s m a k e s it d i f f icul t to r e c o g n i z e 
the at t i tude of the b e d d i n g o r f low banding. The f low banding i s g e n e r a l l y c o n t o r t e d and 
s e l d o m d ips at l e s s than 4 5 ° . If i t i s a s s u m e d that the Mount W i n d s o r V o l c a n i c s north 
of R o l l s t o n Hut h a v e a r e g i o n a l s o u t h e r l y d ip s i m i l a r to the e n c l o s i n g s e d i m e n t s of the 
Cape R i v e r B e d s , then they h a v e a t h i c k n e s s of 10 ,000 to 1 5 , 0 0 0 f e e t . T h e Mount W i n d s o r 
V o l c a n i c s probab ly c o n s i s t of a n u m b e r of s e p a r a t e v o l c a n i c s e q u e n c e s w h i c h thin out 
away f r o m e a c h v o l c a n i c c e n t r e . A r e g i o n a l thinning to the w e s t i s a l s o apparent , and the 
v o l c a n i c s a r e a b s e n t in the Hughenden S h e e t a r e a . 

M e t a m o r p h i s m 

In the C h a r t e r s T o w e r s S h e e t a r e a the m e t a m o r p h i s m of the Cape R i v e r B e d s 
i s thought to b e b r o a d l y r e l a t e d to the i n t r u s i o n of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 
D e f o r m e d p e g m a t i t e s o c c u r in m e t a m o r p h i c s in the r a i l w a y cut t ing at Tha langa . T h e 
m e t a m o r p h i s m h a s not b e e n s u f f i c i e n t l y h igh in g r a d e to g e n e r a t e p e g m a t i t e s s p o n t a n e o u s l y , 
and the v e i n s m u s t t h e r e f o r e b e r e l a t e d to g r a n i t e . T h i s s h o w s that t h i s a r e a at l e a s t 
w a s s u b j e c t e d to s t r e s s af ter an e p i s o d e of g r a n i t e e m p l a c e m e n t . 

In the c e n t r a l and e a s t e r n p a r t s of the S h e e t a r e a s c h i s t o s e o r fo l i a t ed r o c k s a r e not 
g e n e r a l l y found m o r e than 2 to 3 m i l e s f r o m the g r a n o d i o r i t e c o n t a c t , and north of B r i t t a n i a 
h o m e s t e a d , the f o l i a t i o n d i e s out and g i v e s w a y to s t r o n g jo int ing to the s o u t h . In p l a c e s 
the fo l i a t ion m a y h a v e b e e n p r o d u c e d by the i n t r u s i v e f o r c e of the g r a n o d i o r i t e w h i c h 
i s i t s e l f c o m m o n l y f o l i a t e d . The o u t c r o p of the i n t r u s i v e c o n t a c t i s i r r e g u l a r , and i t s 
r e l a t i o n s h i p to the topography s u g g e s t s that the c o n t a c t d i p s at a low ang le b e l o w the 
C a p e R i v e r B e d s . 

In the Hughenden S h e e t a r e a the Cape R i v e r B e d s c o n s i s t of s c h i s t , g n e i s s , and q u a r t ­
z i t e in the g r e e n s c h i s t and a l m a n d i n e - a m p h i b o l i t e f a c i e s of r e g i o n a l m e t a m o r p h i s m ( T u r n e r 
& V e r h o o g e n , 1 9 6 0 ) , and a R b / S r I s o c h r o n o f 486+20 m . y . ( L o w e r O r d o v i c i a n ) w a s obta ined 
f r o m t h e m . T h i s s u g g e s t s a r e g i o n a l m e t a m o r p h i c e v e n t in the Hughenden S h e e t a r e a w h i c h 
i s d i s t i n c t l y o l d e r than the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . T h e e f f e c t s of t h i s 
m e t a m o r p h i s m m a y h a v e e x t e n d e d into the w e s t e r n part of the C h a r t e r s T o w e r s S h e e t 
a r e a . 

M i n e r a l i z a t i o n 

M o s t of the m i n e r a l i z a t i o n i n the C a p e R i v e r B e d s o c c u r s n e a r the c o n t a c t wi th the 
R a v e n s w o o d G r a n o d i o r i t e C o m p l e d , and i s p r e s u m e d to b e r e l a t e d to the c o m p l e x . F o r 
e x a m p l e , the s i l v e r - l e a d d e p o s i t s at L iontown a r e probab ly r e l a t e d to p o r p h y r i e s w h i c h 
a r e i n t e r p r e t e d a s a p o p h y s e s of the l a t e g r a n i t e p h a s e of the c o m p l e x ( P - D a ) . H o w e v e r , 
the g o l d m i n e r a l i z a t i o n at the Old H o m e s t e a d d i g g i n g s 7 to 8 m i l e s north of H o m e s t e a d 
i s probab ly r e l a t e d to the L o l w o r t h I g n e o u s C o m p l e x . H e r e m u c h of the g o l d o c c u r s in 
l o d e s at the c o n t a c t b e t w e e n the g r a n i t e and s m a l l roof pendants of s c h i s t . 

St ibni te o c c u r s in a s h e a r e d and a l t e r e d v o l c a n i c ( ? ) r o c k at T h e A n t l e r m i n e , 3 m i l e s 
w e s t - n o r t h w e s t of H o m e s t e a d . T h e n e a r e s t e x p o s e d g r a n i t e , w h i c h h a s b e e n m a p p e d 
t e n t a t i v e l y wi th the l a t e a c i d p h a s e of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e s , l i e s 1 m i l e 
to the south . 
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S e v e r a l m i n o r m i n e r a l o c c u r r e n c e s w e r e r e c o r d e d d u r i n g the r e g i o n a l m a p p i n g . 
T h e p y r i t e and m a g n e t i t e nor th of H o m e s t e a d h a v e a l r e a d y b e e n noted . V e i n s of m a g n e s i t e 
u p to 2 i n c h e s th ick , and a s p h a l e r i t e v e i n o n e - e i g h t h of an i n c h th ick o c c u r i n v o l c a n i c s 
i n the r a i l w a y cut t ing e a s t o f T h a l a n g a s i d i n g . T h e s p h a l e r i t e v e i n w a s o b s e r v e d in a 
b l o c k b r o k e n d u r i n g e x c a v a t i o n of the cu t t ing . P y r i t e and o c c a s i o n a l c h a l c o p y r i t e o c c u r a s 
s p a r s e d i s s e m i n a t i o n s i n t h i s a r e a . P e b b l e s of b a r i t e w e r e found in a c r e e k b e d at 
the s o u t h e a s t e r n end of the r a n g e w h i c h e x t e n d s s o u t h e a s t f r o m Tha langa s i d i n g . 

E n v i r o n m e n t of D e p o s i t i o n 

T h e p o o r s o r t i n g and p r e s e n c e of g r a d e d bedd ing in m a n y of the a r e n i t e s s u g g e s t a 
l o w - e n e r g y e n v i r o n m e n t of d e p o s i t i o n . T h i s i s a l s o i n d i c a t e d by the abundance o f l a m i n a t i o n s 
in m a n y of the f i n e r - g r a i n e d s e d i m e n t s . It i s p o s s i b l e to s u g g e s t , f r o m t h i s , that t h e C a p e 
R i v e r B e d s w e r e l a i d down i n a e u g e o s y n c l i n e . H o w e v e r , the g r e y w a c k e s , s u b g r e y w a c k e s , 
and a r k o s e s m a y in f a c t r e p r e s e n t the e r o s i o n a l p r o d u c t s of the c o n t e m p o r a n e o u s Mount 
W i n d s o r V o l c a n i c s , and t h e i r c o m p o s i t i o n and p o o r d e g r e e of s o r t i n g c o u l d b e a r e f l e c t i o n 
of p r o v e n a n c e r a t h e r than a t r u e i n d i c a t i o n of d e p o s i t i o n a l e n v i r o n m e n t . 

A g e 

A p a r t f r o m the p o s s i b l e p l a n t s at Mount Canton , no f o s s i l s h a v e b e e n found i n t h e 
C a p e R i v e r B e d s . 

T h e Cape R i v e r B e d s a r e i n t r u d e d b y the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . M i d d l e 
O r d o v i c i a n and Upper S i l u r i a n / L o w e r D e v o n i a n i s o t o p i c a g e s h a v e b e e n o b t a i n e d f r o m p a r t s 
o f t h i s c o m p l e x , but no s p e c i m e n s f r o m n e a r the c o n t a c t h a v e b e e n d a t e d . T h e r e f o r e i t i s 
not p o s s i b l e to b e s u r e on t h e s e g r o u n d s a lone that the Cape R i v e r B e d s a r e o l d e r than the 
M i d d l e O r d o v i c i a n i n t r u s i o n s . A p r e l i m i n a r y R b / S r w h o l e r o c k i s o c h r o n of 5 1 0 + 1 0 0 m . y . 
(Upper C a m b r i a n ) h a s b e e n o b t a i n e d f r o m the Mount W i n d s o r V o l c a n i c s i n the L e i c h h a r d t 
R a n g e i n the B o w e n S h e e t a r e a . In v i e w of t h i s and of the m e t a m o r p h i c a g e o b t a i n e d i n 
t h e Hughenden S h e e t a r e a , the C a p e R i v e r B e d s a r e r e g a r d e d b r o a d l y a s C a m b r i a n to 
O r d o v i c i a n in a g e . T h e i s o c h r o n obta ined f r o m the L i c e h h a r d t Range r e p r e s e n t s the f i r s t 
d a t e d o c c u r r e n c e of o u t c r o p p i n g C a m b r i a n r o c k s in the T a s m a n G e o s y n c l i n a l Z o n e in 
Q u e e n s l a n d . 

C h a r t e r s T o w e r s M e t a m o r p h i c s 

S e v e r a l r o o f pendant s o f m e t a m o r p h i c r o c k s a r e p r e s e n t in the R a v e n s w o o d G r a n o ­
d i o r i t e C o m p l e x n e a r C h a r t e r s T o w e r s . T h e l a r g e s t l i e s i m m e d i a t e l y n o r t h w e s t o f C h a r t e r s 
T o w e r s , and s c a t t e r e d s m a l l o u t c r o p s e x t e n d nor th of the t o w n into t h e T o w n s v i l l e S h e e t 
a r e a . T h e m o s t s o u t h e r l y o c c u r r e n c e w a s r e c o r d e d in d i a m o n d d r i l l c o r e s at t h e M a b e l 
J a n e E a s t m i n e , i n the e a s t bank of R o c k y C r e e k , 8 m i l e s s o u t h of the t o w n ( T u c k e r , 
1 9 6 2 , unpubl . ) 

T h e m e t a m o r p h i c s a t C h a r t e r s T o w e r s h a v e b e e n d e s c r i b e d b y J a c k ( 1 8 7 9 ) , Mai t land 
( 1 8 9 3 ) , and R e i d (1917) . B r y a n (1926) n a m e d t h e m the C h a r t e r s T o w e r s S e r i e s , but in 
a c c o r d a n c e w i t h the A u s t r a l i a n C o d e of S t r a t i g r a p h i c N o m e n c l a t u r e , the n a m e h a s b e e n 
r e v i s e d to C h a r t e r s T o w e r s M e t a m o r p h i c s (Wyatt , 1 9 6 8 ) . 

T h e l a r g e s t roo f p e n d a n t c o n s i s t s c h i e f l y of m i c a s c h i s t and q u a r t z i t e . S i m i l a r 
r o c k s a l s o c r o p out e a s t o f M e r r y M o n a r c h C r e e k . C h l o r i t e s c h i s t f o r m s t h e n o r t h e r n 
f o o t of L i n c o l n Hi l l , and i s r e p o r t e d to o c c u r n e a r the r a c e c o u r s e ( R e i d , 1 9 1 7 ) . S t a u r o l i t e 
h o r n f e l s c r o p s out in C h a r t e r s T o w e r s . Q u a r t z - f e l d s p a r - b i o t i t e s c h i s t , h o r n b l e n d e s c h i s t , 
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and a n t h o p h y l l i t e - a n d e s i n e - quartz s c h i s t w e r e r e c o r d e d f r o m t h e d r i l l h o l e at t h e M a b e l 
J a n e E a s t m i n e ; T u c k e r ( 1 9 6 2 , unpubl . ) c o n s i d e r s that s o m e o f the m e t a m o r p h i c s w e r e 
d e r i v e d f r o m b a s i c v o l c a n i c s . 

T h e f o l i a t i o n i n t h e C h a r t e r s T o w e r s M e t a m o r p h i c s t r e n d s n o r t h w e s t , and d i p s 
v e r t i c a l l y o r s t e e p l y to the n o r t h e a s t . Re id (1917) e s t i m a t e d a t h i c k n e s s o f 7000 f e e t f o r 
p a r t of the s e q u e n c e , but c o n s i d e r e d that the to ta l t h i c k n e s s m a y b e c o n s i d e r a b l y g r e a t e r . 

B r y a n (1926) s u g g e s t e d a l a t e P r e c a m b r i a n a g e f o r the m e t a m o r p h i c s . H o w e v e r , 
t h e r e s e e m s no r e a s o n to r e g a r d the C h a r t e r s T o w e r s M e t a m o r p h i c s a s o l d e r than the 
C a p e R i v e r B e d s , f o r w h i c h a C a m b r o - O r d o v i c i a n a g e i s i n d i c a t e d . Al though the C h a r t e r s 
T o w e r s M e t a m o r p h i c s a r e g e n e r a l l y m o r e s c h i s t o s e than t h e C a p e R i v e r B e d s in the 
C h a r t e r s T o w e r s S h e e t a r e a , the d i f f e r e n c e i s p r o b a b l y due to s h e a r i n g and g r a n i t e 
e m p l a c e m e n t , and d o e s not n e c e s s a r i l y d e n o t e a s i g n i f i c a n t d i f f e r e n c e in a g e . 

Kirk R i v e r B e d s 

T h e Kirk R i v e r B e d s (Wyatt e t a l . , 1969) e x t e n d south f r o m the T o w n s v i l l e S h e e t a r e a , 
and c o v e r about 3 s q u a r e m i l e s o f the C h a r t e r s T o w e r s S h e e t a r e a i m m e d i a t e l y w e s t 
o f B l u e Mounta in . T h e y f o r m l o w h i l l s w i t h a f a i r l y c l o s e d r a i n a g e p a t t e r n . 

T h e Kirk R i v e r B e d s w e r e o n l y b r i e f l y e x a m i n e d in the C h a r t e r s T o w e r s S h e e t a r e a , 
and f o r f u r t h e r i n f o r m a t i o n t h e r e a d e r i s r e f e r r e d to Wyatt e t a l . (1969) . In the C h a r t e r s 
T o w e r s S h e e t a r e a t h e y c o n s i s t o f m i c a c e o u s s h a l e , s i l t s t o n e , f e l d s p a t h i c s a n d s t o n e , and 
g r e y w a c k e . T h e s e d i m e n t s a r e p o o r l y s o r t e d , and g r a d e d b e d d i n g and turb id i ty s t r u c t u r e s 
a r e c h a r a c t e r i s t i c . 

No f o s s i l s h a v e b e e n r e c o r d e d in t h e Kirk R i v e r B e d s . T h e b e d s a r e in truded b y the 
R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , and a r e r e g a r d e d a s the s a m e a g e a s the Cape R i v e r 
B e d s , 

G o l d o c c u r s i n the Kirk R i v e r B e d s at B u n k e r s Hi l l in the T o w n s v i l l e S h e e t a r e a . 

M I D D L E ORDOVICIAN A N D U P P E R SILURIAN OR LOWER D E V O N I A N 
( T a b l e 3) 

R a v e n s w o o d G r a n o d i o r i t e C o m p l e x 

B a c k g r o u n d and D i s c u s s i o n o f A g e 

A l a r g e b a t h o l i t h c o n s i s t i n g m a i n l y of g r a n o d i o r i t e o c c u p i e s 2 0 0 0 s q u a r e m i l e s in the 
C h a r t e r s T o w e r s S h e e t a r e a and a f u r t h e r 1000 s q u a r e m i l e s in adjo in ing Shee t a r e a s . 
In add i t i on s e v e r a l h u n d r e d s q u a r e m i l e s of C a i n o z o i c s e d i m e n t s and l a t e r i t e w e s t o f 
C h a r t e r s T o w e r s a r e p r o b a b l y u n d e r l a i n b y the batho l i th . 

T h e ba tho l i th w a s d e f i n e d and n a m e d R a v e n s w o o d G r a n o d i o r i t e b y Wyatt e t a l . 
(1969) and the n a m e w a s f i r s t p u b l i s h e d b y Wyatt in 1 9 6 8 . Wyatt e t a l . r e c o g n i z e d a 
b r o a d twofo ld s u b d i v i s i o n , an i n i t i a l g r a n o d i o r i t e p h a s e and a l a t e r g r a n i t e (or ac id) 
p h a s e . A t that s t a g e the o n l y i s o t o p i c d a t e s a v a i l a b l e w e r e t h r e e K / A r m i n e r a l a g e s o f 
4 2 0 , 4 2 0 , and 4 4 0 m , y . ( L o w e r S i l u r i a n ) , w h i c h had b e e n o b t a i n e d f r o m two s p e c i m e n s of 
g r a n o d i o r i t e in t h e T o w n s v i l l e S h e e t a r e a . A g e n e r a l S i l u r i a n - D e v o n i a n a g e w a s p r o p o s e d , 
f o r the a c i d p h a s e had no t b e e n d a t e d , and K / A r m i n e r a l a g e s at o r n e a r the S i l u r i a n -
D e v o n i a n b o u n d a r y had b e e n o b t a i n e d f r o m o t h e r g r a n i t e s i n the r e g i o n . T h i s a g e w a s 
a l s o p u b l i s h e d o n the T o w n s v i l l e 1 :250 ,000 g e o l o g i c a l m a p b e c a u s e the e x p l a n a t o r y n o t e s 
w e n t to p r e s s b e f o r e any f u r t h e r r e s u l t s b e c a m e a v a i l a b l e . 
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In 1 9 6 6 , d u r i n g the c o u r s e of 1 - m i l e m a p p i n g of t h e R a v e n s w o o d S h e e t a r e a , C l a r k e 
(1969 , unpubl . ) r e c o g n i z e d 8 d i s t i n c t s u b u n i t s of the b a t h o l i t h , and i t w a s d e c i d e d to 
r e v i s e the n a m e to R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 

In 1 9 6 7 / 6 8 s p e c i m e n s c o l l e c t e d b y C l a r k e , t o g e t h e r w i t h o t h e r s c o l l e c t e d f r o m both 
1 :250 ,000 S h e e t a r e a s d u r i n g the e a r l i e r r e g i o n a l m a p p i n g , w e r e dated b y the R b / S r 
w h o l e - r o c k m e t h o d (Webb, 1 9 6 9 ) , w h i c h , in t h i s r e g i o n of r e p e a t e d g r a n i t e i n t r u s i o n , h a s 
p r o v e d m o r e r e l i a b l e than the K / A r m e t h o d a s an i n d i c a t o r of a b s o l u t e a g e (Webb & 
M c D o u g a l l , 1 9 6 8 ; W e b b , 1 9 6 9 ) . T w o d i s t i n c t i s o c h r o n s w e r e o b t a i n e d , at 4 5 4 + 30 m . y . 
(Middle O r d o v i c i a n ) and 394 + 30 m . y . (Upper S i l u r i a n o r L o w e r D e v o n i a n ) . No i n t e r m e d i a t e 
a g e s w e r e d e t e r m i n e d . S p e c i m e n s c o l l e c t e d f r o m both t h e g r a n o d i o r i t e s and t h e a c i d 
r o c k s l i e o n b o t h i s o c h r o n s , t h e r e b y p r o v i n g that the i n t e r i m t w o f o l d s u b d i v i d i o n of Wyatt 
e t a l . (1969) and Wyatt (1968) , w h i c h had b e e n d e r i v e d o n l y f r o m f i e l d w o r k , w a s 
u n s a t i s f a c t o r y . It now s e e m s p r o b a b l e that e a c h of the 2 i n t r u s i v e e p o c h s c o n s i s t e d of a 
g r a n o d i o r i t i c p h a s e (or p h a s e s ) , f o l l o w e d b y l a t e r m o r e a c i d p h a s e s . T h e r e a r e no s i m p l e 
f i e l d c r i t e r i a f o r d i s t i n g u i s h i n g b e t w e e n the p r o d u c t s o f t h e two i n t r u s i v e e p i s o d e s . M o r e 
d e t a i l e d m a p p i n g and f u r t h e r i s o t o p i c dat ing w i l l b e r e q u i r e d to ident i fy t h e m . T h e 
p r o b l e m m i g h t b e s o l v e d g e o c h e m i c a l l y by t r a c e e l e m e n t a n a l y s e s ; W e b b (1969) h a s a l r e a d y 
noted a m a r k e d d i f f e r e n c e in the in i t i a l S r / ^ ^ S r r a t i o s of r o c k s f r o m the two e p i s o d e s . 

P r e s e n t k n o w l e d g e s u g g e s t s that the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x i s m a i n l y 
M i d d l e O r d o v i c i a n , but c o n t a i n s u n m a p p e d m a s s e s w h i c h w e r e e m p l a c e d in the u p p e r m o s t 
S i l u r i a n o r l o w e r m o s t D e v o n i a n , f o r e x a m p l e at R a v e n s w o o d (GA5799) , Sandy C r e e k 
(GA5706) , and b e s i d e the R r o u g h t o n R i v e r s o u t h w e s t of C h a r t e r s T o w e r s (GA5735) . 
T h e B a r r a b a s A d a m e l l i t e , w h i c h w a s f o r m e r l y i n c l u d e d in t h e R a v e n s w o o d G r a n o d i o r i t e , 
i s now d i s t i n g u i s h e d and m a p p e d a s a s e p a r a t e unit 1 w h i c h i s c l e a r l y of U p p e r S i l u r i a n / 
L o w e r D e v o n i a n a g e . It i s f e l t that i d e a l l y the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x s h o u l d 
b e m a p p e d and de f ined s o that i t i n c l u d e s o n l y Midd le O r d o v i c i a n i n t r u s i o n s , r e p r e s e n t i n g 
the p r o d u c t s of a s i n g l e m a j o r i n t r u s i v e e v e n t . H o w e v e r , t h i s i s not p r a c t i c a b l e wi thout 
f u r t h e r e x t e n s i v e and d e t a i l e d m a p p i n g . We r e c o m m e n d that a p o l i c y of p r o g r e s s i v e 
r e m o v a l o f U p p e r S i l u r i a n / L o w e r D e v o n i a n p lu tons f r o m t h e R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x , w h e n e v e r they c a n b e d e l i n e a t e d (a s h a s b e e n d o n e a l r e a d y w i t h t h e B a r r a b a s 
A d a m e l l i t e ) , b e f o l l o w e d b y fu ture w o r k e r s in the a r e a . 

D e t a i l s o f the r e l a t i o n s h i p s of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x at C h a r t e r s 
T o w e r s and R a v e n s w o o d a r e d i s c u s s e d b y R e i d (1917) and C l a r k e ( 1 9 6 9 , unpubl . ) r e s p e c t i v e l y . 
T h e e a r l i e s t and m o s t w i d e s p r e a d p h a s e of the ba tho l i th c o n s i s t s m a i n l y of g r a n o d i o r i t e 
and i s r e f e r r e d to a s the ' m a i n g r a n o d i o r i t e p h a s e ' ( O - D r ) . C l a r k e d i s t i n g u i s h e d a s l i g h t l y 
l a t e r g r a n o d i o r i t e p h a s e , the G l e n e l i G r a n o d i o r i t e . In the R a v e n s w o o d S h e e t a r e a s e v e r a l 
s u b u n i t s o f g r a n i t e and a d a m e l l i t e w h i c h a r e l a t e r than the g r a n o d i o r i t e s h a v e b e e n 
n a m e d b y C l a r k e M o s g a r d i e s A d a m e l l i t e , K i r k l e a G r a n i t e , and M i l l a r o o G r a n i t e . T h e 
G l e n e l i G r a n o d i o r i t e , M o s g a r d i e s A d a m e l l i t e , K i r k l e a G r a n i t e , and M i l l a r o o G r a n i t e h a v e 
a l l y i e l d e d t h e 4 5 4 m . y . i s o t o p i c a g e . T h e r e a r e m a n y b o d i e s o f g r a n i t e and a d a m e l l i t e in 
the C h a r t e r s T o w e r s S h e e t a r e a w h i c h h a v e not b e e n n a m e d , and a r e r e f e r r e d to i n f o r m a l l y 
a s the ' l a t e a c i d p h a s e ' . T h e s e h a v e a t e n d e n c y to o c c u r around t h e m a r g i n s of the 
b a t h o l i t h . D i o r i t e (O-Dd) and g a b b r o (O-Do) a r e w i d e l y d i s t r i b u t e d but r e p r e s e n t o n l y a 
v e r y s m a l l p e r c e n t a g e of the c o m p l e x . The e v i d e n c e s u g g e s t s that the d i o r i t e and g a b b r o 
i n t r u d e the m a i n g r a n o d i o r i t e p h a s e , but t h e i r y o u n g e r a g e l i m i t s a r e unknown. 

A l l r o c k t y p e s of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x a r e s t r o n g l y f o l i a t e d in p l a c e s , 
the g r a n o d i o r i t e s s o m e w h a t m o r e s o than the l e u c o c r a t i c r o c k s . 

P a r t s o f the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x in the v i c i n i t y of C h a r t e r s T o w e r s , 
S e l l h e i m , T h e Bluff , and Mount W i n d s o r h a v e b e e n d e s c r i b e d b y J a c k ( 1 8 7 9 , 1 8 8 5 ) , 
R a n d s ( 1 8 9 1 ) , and R e i d (1917) . M a c l a r e n (1900) d e s c r i b e d the g r a n o d i o r i t e b e t w e e n R a v e n s ­
w o o d and St P a u l s h o m e s t e a d . 
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T h e g r a n o d i o r i t e s g i v e r i s e to undula t ing c o u n t r y of l o w r e l i e f , w i t h a f a i r l y c l o s e 
d e n d r i t i c d r a i n a g e p a t t e r n . T h e m o r e l e u c o c r a t i c r o c k s f o r m h i l l s w h i c h r i s e a b o v e t h e 
g r a n o d i o r i t e , in p l a c e s w i t h c o n s i d e r a b l e l o c a l r e l i e f . D i o r i t e and g a b b r o u s u a l l y g i v e 
r i s e to f la t c o u n t r y w i t h dark s o i l and p o o r o r no o u t c r o p . 

T h e s u b u n i t s o f the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x a r e d i s c u s s e d b e l o w . T h e 
s u b u n i t s w h i c h o c c u r w h o l l y w i t h i n t h e R a v e n s w o o d 1 - m i l e S h e e t a r e a (the G l e n e l i G r a n o ­
d i o r i t e , M o s g a r d i e s A d a m e l l i t e , K i r k l e a G r a n i t e , and M i l l a r o o G r a n i t e ) a r e d e s c r i b e d 
f u l l y b y C l a r k e ( 1 9 6 9 , unpubl . ) , and a r e o n l y s u m m a r i z e d in t h i s R e p o r t . T h e n e w u n i t s 
n a m e d b y C l a r k e a r e f o r m a l l y d e f i n e d in A p p e n d i x 3 . 

M a i n G r a n o d i o r i t e P h a s e ( O - D r ) 

T h e m a i n g r a n o d i o r i t e p h a s e c o n s t i t u t e s about 80 p e r c e n t of the c o m p l e x , and c o n s i s t s 
o f g r a n o d i o r i t e and m i n o r t o n a l i t e . W h e r e v e r r e l a t i o n s h i p s h a v e b e e n d e t e r m i n e d the 
g r a n o d i o r i t e i s a l w a y s o l d e r than t h e l e u c o c r a t i c s u b u n i t s , and the m a i n g r a n o d i o r i t e 
p h a s e i s m a p p e d a s t h e o l d e s t s u b u n i t , a l though the i s o t o p i c dat ing h a s s h o w n that s o m e 
p a r t s a r e m u c h y o u n g e r than s o m e of the l e u c o c r a t i c s u b u n i t s . 

T h e g r a n o d i o r i t e i s n o r m a l l y m e d i u m - g r a i n e d , wi th a c o l o u r i n d e x of about 25 to 3 0 . 
It m a y c o n t a i n h o r n b l e n d e o r b i o t i t e e i t h e r a l o n e , o r t o g e t h e r ; the h o r n b l e n d e - b e a r i n g 
v a r i e t i e s in p l a c e s g r a d e into q u a r t z d i o r i t e (Mai t land , 1 8 9 3 ; R e i d , 1 9 1 7 , p. 199 ) . T o n a l i t e s 
h a v e b e e n r e c o r d e d in the R a v e n s w o o d / S a n d y C r e e k d i s t r i c t and b e s i d e the r o a d 1.5 
m i l e s n o r t h e a s t of T w o C r e e k hut ( F i g . 5 ) . 

C a t a c l a s t i c f o l i a t i o n , c a u s e d b y p o s t - c r y s t a l l i z a t i o n s h e a r i n g , i s w i d e s p r e a d i n the 
m a i n g r a n o d i o r i t e p h a s e . 

B e t w e e n C a r d i g a n h o m e s t e a d and C a m p O v e n Mountain t h e r e a r e a n u m b e r of e a s t -
n o r t h e a s t e r l y r i d g e s , about 10 f e e t h i g h , in the h o r n b l e n d e g r a n o d i o r i t e . T h e y c o n s i s t o f 
s i l v e r - g r e e n m i c a c e o u s r o c k s c o m p o s e d o f c o a r s e p la ty g r e e n c h l o r i t e , q u a r t z , and 
m u s c o v i t e , and p r o b a b l y r e p r e s e n t z o n e s o f i n t e n s e h y d r o t h e r m a l a l t e r a t i o n i n w h i c h 
h o r n b l e n d e h a s b e e n a l t e r e d to c h l o r i t e and f e l d s p a r to m u s c o v i t e . 

T h e m a i n g r a n o d i o r i t e p h a s e i s t h e h o s t f o r a l m o s t a l l o f the g o l d m i n e r a l i z a t i o n i n 
t h e S h e e t a r e a ( R e i d , 1 9 1 7 ; C l a r k e , 1 9 6 9 , unpubl . ) . T h e t o n a l i t e w h i c h c o n t a i n s the g o l d 
l o d e s at R a v e n s w o o d h a s y i e l d e d t h e U p p e r S i l u r i a n / L o w e r D e v o n i a n a g e , s u g g e s t i n g 
that the g o l d m i n e r a l i z a t i o n , at l e a s t that at R a v e n s w o o d , i s Upper S i l u r i a n / L o w e r D e v o n i a n 
o r y o u n g e r . A L o w e r C a r b o n i f e r o u s K / A r a g e (330 m . y . ) h a s b e e n ob ta ined f r o m d y k e s 
s i m i l a r to t h o s e w h i c h c u t the g o l d l o d e s at C h a r t e r s T o w e r s , and s e t s a y o u n g e r l i m i t 
o n t h e a g e of the g o l d m i n e r a l i z a t i o n (Webb, 1 9 6 9 ) . 

D i o r i t e (O-Dd) 

D i o r i t e h a s b e e n m a p p e d n e a r C h a r t e r s T o w e r s b y Mai t l and (1893) , Rands ( 1 8 9 1 ) , 
and R e i d (1917) . F r o m m i n e and s u r f a c e m a p p i n g R e i d d i s t i n g u i s h e d two p e r i o d of 
d i o r i t e i n t r u s i o n , s e p a r a t e d b y the i n t r u s i o n of a p l i t i c g r a n i t e , a l l of w h i c h h e c o n s i d e r e d 
to b e y o u n g e r than the m a i n g r a n o d i o r i t e p h a s e . T h e s m a l l m a s s n e a r S e v e n t y M i l e Mount 
c o n s i s t s o f quartz d i o r i t e . 

G a b b r o ( O - D o ) 

R e i d (1917) m a p p e d s e v e r a l s m a l l a r e a s of g a b b r o in the v i c i n i t y of C h a r t e r s T o w e r s . 
He c o n c l u d e d that t h e y w e r e in truded a f t e r t h e g r a n o d i o r i t e but b e f o r e the y o u n g e r of the 
two d i o r i t e p h a s e s . T h e l a r g e g a b b r o m a s s 7 m i l e s s o u t h w e s t of C h a r t e r s T o w e r s i s p o o r l y 
e x p o s e d , but i t a p p e a r s to b e in truded b y a p l i t e and p e g m a t i t e d y k e s . 
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F i g . 5. G a r n e t - b i o t i t e p e g m a t i t e 
in truding f i n e - g r a i n e d m e l a n o -
c r a t i c x e n o l i t h s in t o n a l i t e of the 
R a v e n s w o o d G r a n o d i o r i t e C o m ­
p l e x . In c r e e k bed i m m e d i a t e l y S 
of road to B u r d e k i n F a l l s , 2 
m i l e s S of Lulu P o c k e t . 

Jack (1886) , o n h i s m a p of Queens land , s h o w s o c c u r r e n c e s of b a s a l t and the o ther 
b a s i c i g n e o u s r o c k s inc luding d i o r i t e at B l a c k Knob b e s i d e the G r e g o r y D e v e l o p m e n t a l 
Road and in a s m a l l e r e x p o s u r e to the w e s t , but on h i s m a p of 1892 (Jack & E t h e r i d g e , 
1892) he r e c o r d s t h e m s i m p l y a s v o l c a n i c foc i . T h e s e o c c u r r e n c e s , t o g e t h e r with t h o s e 
s h o w n o n R e i d ' s m a p , appear to b e the on ly b a s i c r o c k s r e c o r d e d in the c o m p l e x . 

The b a s i c r o c k s at B l a c k Knob c o n s i s t of g a b b r o , t r o c t o l i t e , and s i m i l a r r o c k s r i c h 
in a m p h i b o l e . They a r e c o m m o n l y dark g r e y - g r e e n , but r a n g e f r o m p a l e g r e y to b lack . 
A t the s o u t h e r n end of the o u t c r o p the b a s i c r o c k s a r e v e r y c o a r s e - g r a i n e d , and c o n s i s t 
e s s e n t i a l l y o f p l a g i o c l a s e , o l i v i n e , hornb lende , and s p i n e l . S o m e a r e o r b i c u l a r . In the 
m i d d l e of the o u t c r o p the r o c k s a r e f iner and banded in p l a c e s ; they c o n s i s t e s s e n t i a l l y 
o f p l a g i o c l a s e , p y r o x e n e , h o r n b l e n d e , and i r o n o x i d e s . The banding , w h i c h i s due to 
d i f f e r e n c e s in g r a i n s i z e , t e x t u r e , o r m i n e r a l o g y , r a n g e s f r o m a f ew m i l l i m e t r e s to m o r e 
than 10 m e t r e s th ick . In p l a c e s the thinly l a y e r e d r o c k s a r e h ighly d i s t u r b e d , and the d i s ­
o r i e n t e d b l o c k s h a v e b e e n intruded by c o a r s e r - g r a i n e d b a s i c m a t e r i a l . At the north end a 
r e l a t i v e l y h o m o g e n e o u s p l a g i o c l a s e - h o r n b l e n d e rock c r o p s out . The broad s u b d i v i s i o n into 
roughly e a s t - w e s t z o n e s m a y r e p r e s e n t l a r g e - s c a l e l a y e r i n g in a b a s i c m a s s . 

S o m e of the p r e d o m i n a n t l y c o a r s e - g r a i n e d r o c k s in the s o u t h e r n part of the B l a c k 
Knob a r e a r a n g e f r o m p o r p h y r i t i c to e v e n - g r a i n e d o r o r b i c u l a r in t e x t u r e . The porphyr i t i c 
v a r i e t i e s c o n s i s t o f by towni te p h e n o c r y s t s s e t i n a s l i g h t l y f i n e r - g r a i n e d m a t r i x of 
h o r n b l e n d e , o l i v i n e , and a l t e r a t i o n p r o d u c t s of the s a m e m i n e r a l s . S o m e of the e v e n -
g r a i n e d v a r i e t i e s c o n s i s t of p l a g i o c l a s e , o l i v i n e , h o r n b l e n d e , p y r o x e n e , s p i n e l , e p i d o t e , 
m a r g a r i t e ( ? ) , c h l o r i t e , c a l c i t e , q u a r t z , and a l i t t l e m a g n e t i t e and s u l p h i d e s . O t h e r s 
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c o n t a i n a d i f f erent a m p h i b o l e ( F i g . 6) . The o r b i c u l a r v a r i e t i e s conta in p l a g i o c l a s e , o l i v i n e , 
h o r n b l e n d e , and s o m e s p i n e l in the o r b i c u l e s , and p l a g i o c l a s e , h o r n b l e n d e , and a l t e r a t i o n 
p r o d u c t s in the c o a r s e - g r a i n e d p e g m a t i t i c m a t e r i a l b e t w e e n the o r b i c u l e s . 

F i g . 6. S p i n e l - a m p h i b o l e - o l i v i n e gabbro (Ravenswood G r a n o d i o r i t e C o m p l e x ) , B lack Knob, 
12 m i l e s SSW of C h a r t e r s T o w e r s C r o s s e d n i c o l s , X 4 5 . Spine l o c c u r s in the NW quadrant 
next to a m p h i b o l e ( t r e m o l i t e , p a r g a s i t e , o r t s c h e r m a k i t e ) . In the SE quadrant a l t e r e d 
o l i v i n e (right) i s adjacent to m a r g a r i t e , w h i c h , on the le f t , i s a l t e r e d to the l ight brown 
m i c a c e o u s m i n e r a l d u d l e y i t e . T h e dud ley i t e i s r e p r e s e n t e d by d a r k e r p a t c h e s in the 

T h e l a y e r e d r o c k s in the c e n t r a l par t of the B l a c k Knob o c c u r r e n c e c o n t a i n o l i v i n e , 
o r t h o p y r o x e n e , c l i n o p y r o x e n e , h o r n b l e n d e , b i o t i t e , i r o n o x i d e s , i r o n and copper(T) 
s u l p h i d e s , p l a g i o c l a s e , a p a t i t e , and quartz in v a r y i n g p r o p o r t i o n s ; c l i n o p y r o x e n e , h o r n b l e n d e , 
and p l a g i o c l a s e a r e the m a i n c o n s t i t u e n t s . T h e y h a v e a w i d e r a n g e in t e x t u r e , and b a n d s 
wi th o p h i t i c , p o r p h y r i t i c , o r g r a n u l a r t e x t u r e s a r e p r e s e n t w i th in a f e w m e t r e s of e a c h 
o t h e r . 

To the north of the l a y e r e d r o c k s the b a s i c r o c k s a r e m e d i u m - g r a i n e d and r e l a t i v e l y 
h o m o g e n e o u s ; they c o n s i s t of p l a g i o c l a s e , h o r n b l e n d e , and i r o n o x i d e s w i t h a h y p i d i o m o r p h i c 
g r a n u l a r t e x t u r e . 

T h e b a s i c r o c k s at B l a c k Knob a r e in c o n t a c t with and p r e s u m a b l y i n t r u s i v e into the 
Cape R i v e r B e d s , but t h e i r r e l a t i o n s h i p w i t h the m a i n g r a n o d i o r i t e p h a s e i s not known. 

In the o l i v i n e g a b b r o 7 m i l e s s o u t h w e s t of C h a r t e r s T o w e r s the m o s t no tab le f e a t u r e 
i s the c o n s p i c u o u s d e v e l o p m e n t of o r b i c u l e s a v e r a g i n g about 6 c m in l e n g t h and 1 to 5 
c m in width. T h e g a b b r o i s c r u d e l y banded in p l a c e s ; the banding i s due to a l t e r n a t i o n s 
of m e d i u m and c o a r s e - g r a i n e d m a t e r i a l , o r to the p r e s e n c e o r a b s e n c e of o r b i c u l e s w h i c h 
a r e g e n e r a l l y f la t tened p a r a l l e l to the banding . The o l i v i n e g a b b r o in p l a c e s g r a d e s into a 
l e u c o g a b b r o f r e e of o l i v i n e . T h e o r b i c u l e s c o n s i s t of a c e n t r a l c o r e of o p h i t i c p y r o x e n e , 
e n c l o s i n g anhedra l o l i v i n e and s u b h e d r a l p l a g i o c l a s e , s u r r o u n d e d by l a y e r s c o m p o s e d 
of g r a n u l a r o l i v i n e o r an a g g r e g a t e of o l i v i n e and p l a g i o c l a s e in w h i c h the p l a g i o c l a s e 

e l o n g a t e d l i g h t - c o l o u r e d g r a i n . 
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c r y s t a l s a r e c o m m o n l y r a d i a l l y a l i g n e d . T h e m a t r i x b e t w e e n the o r b i c u l e s i s a l s o c o m p o s e d 
o f p l a g i o c l a s e , p y r o x e n e , and o l i v i n e , but i s g e n e r a l l y c o a r s e r in g r a i n . T h e c o m p o s i t i o n 
of the o r b i c u l e s i s b y t o w n i t e (40%), o l i v i n e (35%), aug i t e (20%), h y p e r s t h e n e (5%), and 
m i n o r o p a q u e m i n e r a l s . T h e m a t r i x i s c o m p o s e d of l a b r a d o r i t e (45%), a u g i t e (35%), 
o l i v i n e a l t e r e d to s e r p e n t i n e (10%), h y p e r s t h e n e (5%), h a s t i n g s i t e ( ? ) (5%), and m i n o r 
b i o t i t e and i r o n o x i d e s . T h e quar tz m o n z o n i t e at the e a s t e r n e n d of the g a b b r o h a s b e e n 
m a p p e d w i t h the g a b b r o . I t s e x t e n t and r e l a t i o n s h i p to the g a b b r o a r e unknown, a s o u t c r o p s 
a r e s p o r a d i c and both r o c k s g i v e r i s e to s i m i l a r dark s o i l s . 

T h e o t h e r b a s i c r o c k s w e s t o f the B u r d e k i n R i v e r h a v e b e e n m a p p e d m a i n l y b y the 
d e r i v e d s o i l s , a l though t h e r e a r e g e n e r a l l y s o m e s p o r a d i c o u t c r o p s . T h e y r a n g e f r o m 
g a b b r o to d i o r i t e , and in p l a c e s a r e l a y e r e d . 

T h e g a b b r o s and d i o r i t e s n o r t h e a s t of the B u r d e k i n R i v e r a r e d e s c r i b e d b y C l a r k e 
( 1 9 6 9 , unpubl . ) . 

A s w a r m of g a b b r o d y k e s 2 m i l e s w i d e c u t s the m a i n g r a n o d i o r i t e p h a s e a f e w m i l e s 
n o r t h of the V a l l e y Hut, n e a r the S e v e n t y M i l e R a n g e . A s i m i l a r s w a r m c r o p s o u t s o u t h ­
e a s t of Mount R a v e n s w o o d h o m e s t e a d , w h e r e the d y k e s in trude both the g r a n o d i o r i t e and 
the C a p e R i v e r B e d s . 

L a t e A c i d P h a s e (O-Da) 

B o d i e s o f g r a n i t e and a d a m e l l i t e , w h i c h r e p r e s e n t a l a t e a c i d p h a s e o f the b a t h o l i t h , 
a r e w i d e l y d i s t r i b u t e d throughout the m a i n g r a n o d i o r i t e p h a s e . H o w e v e r the g r e a t e s t 
c o n c e n t r a t i o n i s n e a r the c o n t a c t of the g r a n o d i o r i t e w i t h the Cape R i v e r B e d s , w h i c h 
s u g g e s t s that the l a t e a c i d p h a s e w a s e m p l a c e d at the m a r g i n s of the ba tho l i th . T h e r o c k s 
o f t h i s p h a s e r a n g e f r o m m e d i u m - g r a i n e d g r a n i t e and a d a m e l l i t e to f a i r l y c o a r s e p e g m a t i t e , 
and f r o m m i c r o g r a n i t e to a p l i t e and f i n e - g r a i n e d aphani t ic p o r p h y r y . T h e c o a r s e r t y p e s 
g e n e r a l l y o c c u r n e a r the g r a n o d i o r i t e and the f i n e r - g r a i n e d v a r i e t i e s at the c o n t a c t w i t h 
the C a p e R i v e r B e d s o r w i t h i n the B e d s t h e m s e l v e s ; s o m e of the p o r p h y r i e s i n t r u d i n g 
the C a p e R i v e r B e d s n e a r L i o n t o w n a r e p r o b a b l y a p o p h y s e s f r o m t h e s e a c i d i n t r u s i o n s . 
In m o s t c a s e s the y o u n g e r a g e l i m i t of t h e s e b o d i e s i s unknown, and i t i s p o s s i b l e that s o m e 
m a y b e l a t e P a l a e o z o i c in a g e . C l a r k e (1969 , unpubl . ) m a p p e d f i v e s e p a r a t e a c i d s u b u n i t s 
o f the c o m p l e x in the R a v e n s w o o d a r e a . T h e t h r e e w h i c h he n a m e d ( M o s g a r d i e s A d a m e l l i t e , 
K i r k l e a G r a n i t e , and M i l l a r o o G r a n i t e ) a r e s h o w n o n the m a p w h i c h a c c o m p a n i e s t h i s 
R e p o r t , and t h e i r c h a r a c t e r i s t i c s a r e s u m m a r i z e d b e l o w . 

V a r i o u s g r a n i t e s and a d a m e l l i t e s c r o p out in the R o b e y R a n g e . T h e y a r e i n t r u d e d b y 
l a t e P a l a e o z o i c s t o c k s and a r e thought to b e n o n c o n f o r m a b l y o v e r l a i n by U p p e r C a r -
b o n i f e r o u s ( ? ) v o l c a n i c s . T h e g r a n i t e s a r e r e s i s t a n t to e r o s i o n and f o r m h i g h h i l l s in 
m a r k e d c o n t r a s t to the l o w undula t ing c o u n t r y o c c u p i e d by the g r a n o d i o r i t e . T h e t o p o g r a p h y 
i s c o n t r o l l e d m a i n l y b y f a u l t s and j o i n t s , and to a l e s s e r e x t e n t b y v a r i a t i o n s i n r o c k t y p e . 
T h e n o r t h e a s t e r n end of t h e R o b e y Range i s c o m p o s e d m a i n l y of c o a r s e r e d l e u c o c r a t i c 
g r a n i t e , but to the sou th , s u r r o u n d i n g Lulu P o c k e t , the m a i n r o c k i s a buff f ine to m e d i u m -
g r a i n e d a p l i t i c g r a n i t e c o n t a i n i n g s c a t t e r e d c l o t s of b i o t i t e and p o i k i l o b l a s t i c p l a g i o c l a s e , 
w h i l e i n the s o u t h w e s t , a r o u n d Stony C r e e k and T w o C r e e k , i t i s a v e r y l e u c o c r a t i c a p l i t i c 
g r a n i t e c o n t a i n i n g m u s c o v i t e in p l a c e s . T h e i n t e r - r e l a t i o n s h i p s of t h e s e o l d e r g r a n i t e s 
i n the Robey Range a r e unknown. 

P ink b i o t i t e g r a n i t e , s o m e s t r o n g l y p o r p h y r i t i c , c r o p s out i m m e d i a t e l y s o u t h e a s t 
o f C a m p O v e n Mountain. It i s m u c h f r a c t u r e d and b r e c c i a t e d , and in p l a c e s it i s m y l o n i t i z e d 
( e . g . a l o n g St P a u l s C r e e k ) . T h e b r e c c i a s c o n s i s t o f a n g u l a r f r a g m e n t s o f g r a n i t e , r a n g i n g 
f r o m l e s s than 1 c m to 25 c m a c r o s s , s e t in a m a t r i x of g r a n u l a t e d g r a n i t e , o r r a r e l y , o f 
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u n b r e c c i a t e d a p l i t e . T h e g r a n i t e i s in t ruded b y d y k e s of p o r p h y r i t i c a n d e s i t e and i n t r u s i o n 
b r e c c i a . It i s n o n c o n f o r m a b l y o v e r l a i n b y an o u t l i e r of the S c a r t w a t e r F o r m a t i o n (Upper 
D e v o n i a n o r L o w e r C a r b o n i f e r o u s ) . 

P ink p o r p h y r i t i c m i c r o g r a n i t e c r o p s out 5 m i l e s s o u t h of Mount C o o p e r . It c o n s i s t s 
o f r o u n d e d p h e n o c r y s t s o f c l e a r quar tz up to 4 m m in d i a m e t e r and l a r g e f e l d s p a r p h e n o -
c r y s t s s e t in a f i n e g r a p h i c g r o u n d m a s s . A l i t t l e b i o t i t e i s the o n l y m a f i c m i n e r a l p r e s e n t . 
T h e r u g g e d h i l l s o f c o a r s e b i o t i t e g r a n i t e and m i c r o g r a n i t e 1 m i l e e a s t o f Mount C o o p e r 
a r e a p p a r e n t l y p a r t o f t h e s a m e m a s s . 

N o r t h w e s t o f t h e junc t ion of t h e B u r d e k i n and Sut tor R i v e r s i s an a r e a o f g r a n i t i c 
r o c k s c o m p o s e d o f l e u c o c r a t i c g r a n i t e , b i o t i t e a l k a l i m i c r o g r a n i t e , and p o r p h y r i t i c m i c r o ­
g r a n i t e , i n t r u d e d b y n u m e r o u s g r e y - g r e e n quartz p o r p h y r y and f l o w - b a n d e d r h y o l i t e 
d y k e s . P e b b l e s o f t h i s g r a n i t e o c c u r in s e d i m e n t s m a p p e d w i t h an Upper D e v o n i a n o r 
L o w e r C a r b o n i f e r o u s v o l c a n i c un i t ( D / C v ) a f e w m i l e s to the s o u t h . 

L e u c o c r a t i c g r a n i t e s a l s o c r o p o u t n e a r the V a l l e y Hut, s o u t h - s o u t h w e s t o f C a r d i g a n 
h o m e s t e a d . 

T h e g r a n i t e i m m e d i a t e l y n o r t h of Mount L e y s h o n i s f i n e to m e d i u m - g r a i n e d and 
l e u c o c r a t i c , but i n p l a c e s i t g r a d e s into a p l i t e o r p o r p h y r i t i c m i c r o g r a n i t e . F a r t h e r 
w e s t , s o u t h , and s o u t h - s o u t h w e s t o f B l a c k Knob, p o r p h y r i t i c m i c r o g r a n i t e p r e d o m i n a t e s , 
and s t i l l f a r t h e r w e s t , n e a r W i n d s o r h o m e s t e a d , m e d i u m - g r a i n e d g r a n i t e c r o p s out . In 
t h i s a r e a , t h e n o r t h - n o r t h e a s t e r l y t r e n d v i s i b l e o n the a i r - p h o t o g r a p h s c a n b e r e l a t e d to 
l o w p o o r l y d e f i n e d p a r a l l e l r i d g e s o f g r a n i t e s e p a r a t e d b y l o w - l y i n g a r e a s c o v e r e d b y 
r e d - b r o w n c l a y e y s o i l w h i c h i s s i m i l a r to that d e v e l o p e d o n p a r t s of the g r a n o d i o r i t e o r 
d o l e r i t e d y k e s . 

F o l i a t e d m e d i u m - g r a i n e d pink b i o t i t e g r a n i t e w h i c h f o r m s a s m a l l h i l l s u r r o u n d e d 
b y C a i n o z o i c d e p o s i t s 4 m i l e s s o u t h w e s t o f B a l f e s C r e e k , and c o a r s e r e d b i o t i t e g r a n i t e 
n o r t h of T h a l a n g a h o m e s t e a d w h i c h i s in truded b y g e n t l y d ipp ing s h e e t s of p e g m a t i t i c 
m u s c o v i t e g r a n i t e o f the L o l w o r t h I g n e o u s C o m p l e x , h a v e both b e e n a s s i g n e d to the l a t e 
a c i d p h a s e of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 

S i x m i l e s n o r t h o f H o m e s t e a d an e l o n g a t e m a s s of pink g r a n i t e f o r m s a l o w but 
r u g g e d r a n g e of h i l l s w h i c h c u l m i n a t e s at i t s s o u t h e a s t e r n e n d in Mount G l e n g a l d e r . 
T h e g r a n i t e i n t r u d e s t h e C a p e R i v e r B e d s p a r a l l e l to t h e i r f o l i a t i o n . It c o n s i s t s o f quar tz 
(35%), m i c r o p e r t h i t e (35 -40%) , o l i g o c l a s e (10-15%), and b i o t i t e (5%). At i t s n o r t h e r n end 
i t i s f o l i a t e d p a r a l l e l to the D e a d m a n F a u l t Z o n e . At Mount G l e n g a l d e r , s l i g h t l y f o l i a t e d 
q u a r t z - f e l d s p a r p o r p h y r y c r o p s out at the m a r g i n of t h e g r a n i t e n e a r a p a r a l l e l faul t 
z o n e . 

A n e l o n g a t e s t o c k of m a s s i v e m e d i u m to c o a r s e b i o t i t e g r a n i t e c r o p s out s o u t h w e s t 
o f Mount M i s e r y , w e s t o f H o m e s t e a d . T h e g r a n i t e h a s b e e n in truded p a r a l l e l to the f o l i a t i o n 
in the C a p e R i v e r B e d s , and c o n s i s t s o f m i c r o p e r t h i t e (50%), q u a r t z (40%), o l i g o c l a s e 
(5%), and b i o t i t e (5%). It g i v e s r i s e to undulat ing s a n d - c o v e r e d r i s e s w i t h l i t t l e o u t c r o p , 
b u t h a s b e e n e x p o s e d d u r i n g r e c o n s t r u c t i o n of the G r e a t N o r t h e r n R a i l w a y . 

C o a r s e r e d b i o t i t e g r a n i t e f o r m s s m a l l s t e e p h i l l s 5 m i l e s w e s t o f R i v e r V i e w h o m e ­
s t e a d . A w e a k f o l i a t i o n i n the g r a n i t e d i p s s t e e p l y to the n o r t h , and a v a g u e l i n e a t i o n of 
m i n e r a l g r a i n s p l u n g e s a t about 20 to t h e e a s t . N e a r L a r r y C r e e k t h e g r a n i t e h a s b e e n 
w e a k l y g r e i s e n i z e d . L i t t l e i s k n o w n of the r e l a t i o n s h i p s of t h i s g r a n i t e , but i t i s p r o b a b l y 
n o n c o n f o r m a b l y o v e r l a i n b y the B e t t s C r e e k B e d s (Upper P e r m i a n ) . 

26 



A m a s s of w h i t e m e d i u m - g r a i n e d b i o t i t e a d a m e l l i t e c o n t a i n i n g d i s t i n c t i v e l o b a t e 
q u a r t z c r y s t a l s i n t r u d e s the m a i n g r a n o d i o r i t e p h a s e at t h e s o u t h e a s t e r n end o f the 
T u c k e r s R a n g e . T h e a d a m e l l i t e i s i n t r u d e d b y the T u c k e r s I g n e o u s C o m p l e x ( C a r b o n i f e r o u s 
to P e r m i a n ) . A s t o c k of c o a r s e r e d l e u c o c r a t i c a lka l i g r a n i t e c r o p s out 1 m i l e to the 
s o u t h of t h e a d a m e l l i t e . 

G l e n e l i G r a n o d i o r i t e (new n a m e ) 

T h e G l e n e l i G r a n o d i o r i t e ( C l a r k e , 1 9 6 9 , unpubl . , and Append ix 3 of t h i s R e p o r t ) 
i n t r u d e s t h e m a i n g r a n o d i o r i t e p h a s e . It e x t e n d s nor th into the T o w n s v i l l e S h e e t a r e a , 
but w a s no t r e c o g n i z e d t h e r e in the c o u r s e of the r e g i o n a l m a p p i n g . It i s a m a s s i v e 
m e d i u m - g r a i n e d g r e y p o r p h y r i t i c h o r n b l e n d e - b i o t i t e g r a n o d i o r i t e w i th a u n i f o r m c o m ­
p o s i t i o n and t e x t u r e . It c o n t a i n s abundant quartz p h e n o c r y s t s . T h e g r a n o d i o r i t e i s 
g e n e r a l l y s t r o n g l y s e r i c i t i z e d , and t h e b i o t i t e i s a l m o s t a l w a y s s t r o n g l y c h l o r i t i z e d . 

The c o n t a c t s w i t h the m a i n g r a n o d i o r i t e p h a s e a r e s h a r p l y de f ined . T h e G l e n e l i 
G r a n o d i o r i t e i s in truded b y the M i l l a r o o G r a n i t e . T h e c o n t a c t w i t h the M o s g a r d i e s A d a m e l l i t e 
i s s h e a r e d , but the a d a m e l l i t e i s thought to b e y o u n g e r than the g r a n o d i o r i t e b e c a u s e of 
the abundance of g r a n i t e d y k e s in the G l e n e l i G r a n o d i o r i t e n e a r the c o n t a c t . N u m e r o u s 
f e l s i t e and m i c r o d i o r i t e d y k e s in trude the G l e n e l i G r a n o d i o r i t e . 

A f e w a u r i f e r o u s quartz r e e f s o c c u r in the G l e n e l i G r a n o d i o r i t e n e a r the M i l l a r o o 
G r a n i t e , and t h e g o l d m i n e s at G r a s s Hut i n the T o w n s v i l l e S h e e t a r e a a r e s i t u a t e d in t h e 
m a i n g r a n o d i o r i t e p h a s e next to the c o n t a c t of the G l e n e l i G r a n o d i o r i t e . 

Two of the s p e c i m e n s w h i c h d e f i n e the 4 5 4 m . y . R b / S r i s o c h r o n (Appendix 2) w e r e 
c o l l e c t e d f r o m the G l e n e l i G r a n o d i o r i t e . H o r n b l e n d e f r o m a th i rd h a s g i v e n a K / A r 
a g e of 4 2 6 m . y . , w h i c h s u g g e s t s that a r g o n l e a k a g e o c c u r r e d d u r i n g the l a t e r (395 m . y . ) 
m a g m a t i c p h a s e . 

M o s g a r d i e s A d a m e l l i t e (new n a m e ) 

T h e M o s g a r d i e s A d a m e l l i t e ( C l a r k e , 1 9 6 9 , unpubl . , and Append ix 3 of t h i s R e p o r t ) 
i s an e a s t - w e s t b o d y , 6 m i l e s l o n g and up to 2 m i l e s w i d e , w h i c h f o r m s s p a r s e l y t i m b e r e d 
r o c k y h i l l s a f e w m i l e s w e s t of R a v e n s w o o d . It c o n s i s t s m a i n l y of pink m e d i u m - g r a i n e d 
p o r p h y r i t i c b i o t i t e a d a m e l l i t e , c o n t a i n i n g o v o i d quartz p h e n o c r y s t s up to 1.5 c m and 
c h a r a c t e r i s t i c f e l t e d a g g r e g a t e s of f ine b i o t i t e f l a k e s . A l o n g i t s n o r t h e r n m a r g i n the 
a d a m e l l i t e g r a d e s into quartz p o r p h y r y . M i c r o g r a n i t e and s o m e g r a n o p h y r e and g r a n i t e 
o c c u r in t h e n o r t h w e s t , m a i n l y a s d y k e s . 

T h e M o s g a r d i e s A d a m e l l i t e i n t r u d e s the m a i n g r a n o d i o r i t e p h a s e w i t h a s t r o n g l y 
s h e a r e d c o n t a c t w h i c h d i p s g e n t l y to the north . B y c o n t r a s t , the c o n t a c t w i t h the G l e n e l i 
G r a n o d i o r i t e i s s t r a i g h t , and p r o b a b l y n e a r l y v e r t i c a l . T h i s c o n t a c t i s a l s o s t r o n g l y s h e a r e d . 
One of t h e s p e c i m e n s w h i c h de f ine t h e 4 5 4 m , y , R b / S r i s o c h r o n w a s c o l l e c t e d f r o m the 
M o s g a r d i e s A d a m e l l i t e . 

M i l l a r o o G r a n i t e (new n a m e ) 

T h e M i l l a r o o G r a n i t e ( C l a r k e , 1 9 6 9 , unpubl . , and Append ix 3 of t h i s R e p o r t ) f o r m s 
a s p a r s e l y v e g e t a t e d r a n g e w h i c h o c c u p i e s 4 0 s q u a r e m i l e s of the S h e e t a r e a n o r t h 
of R a v e n s w o o d , and e x t e n d s into t h e T o w n s v i l l e S h e e t a r e a . It r a n g e s f r o m c o a r s e p o r p h y r i t i c 
c a l c - a l k a l i g r a n i t e , con ta in ing o l i g o c l a s e and 4 p e r c e n t b i o t i t e , to m e d i u m - g r a i n e d 
l e u c o c r a t i c c a l c - a l k a l i g r a n i t e , c o n t a i n i n g a n d e s i n e and m i n o r b i o t i t e , and i n p l a c e s 
i t g r a d e s into a d a m e l l i t e , g r a n o p h y r e , and m i c r o g r a n i t e w i t h quartz p h e n o c r y s t s . T h e 
n u m e r o u s d y k e s of g r a p h i c g r a n i t e and m i c r o g r a n i t e w h i c h in trude the m a i n g r a n o d i o r i t e 
p h a s e n e x t to the M i l l a r o o G r a n i t e a r e p r o b a b l y r e l a t e d to the g r a n i t e . 
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T h e M i l l a r o o G r a n i t e i n t r u d e s the Kirk R i v e r B e d s , Mount W i n d s o r V o l c a n i c s , t h e 
m a i n g r a n o d i o r i t e p h a s e , and G l e n e l i G r a n o d i o r i t e . T h e c o n t a c t s of the M i l l a r o o G r a n i t e 
a r e g e n e r a l l y not s h e a r e d . In the s o u t h w e s t t h e g r a n i t e a p p a r e n t l y o v e r l i e s the G l e n e l i 
G r a n o d i o r i t e , and the c o n t a c t d i p s g e n t l y to the n o r t h e a s t . N o r t h of R a v e n s w o o d , h o w e v e r , 
the c o n t a c t b e t w e e n the M i l l a r o o G r a n i t e and the m a i n g r a n o d i o r i t e p h a s e a p p e a r s to d i p 
s o u t h . T h e M i l l a r o o G r a n i t e h a s a R b / S r a g e of 4 5 4 + 3 0 m . y . 

K i r k l e a G r a n i t e (new n a m e ) 

T h e K i r k l e a G r a n i t e ( C l a r k e , 1 9 6 9 , unpubl . , and A p p e n d i x 3 of t h i s Report ) i s a u n i f o r m 
m e d i u m to c o a r s e c a l c - a l k a l i g r a n i t e w h i c h f o r m s l o w r a n g e s b e t w e e n P a n d a n u s C r e e k 
and the Kirk R i v e r . F i n e - g r a i n e d a p l i t i c g r a n i t e o c c u r s n e a r t h e m a r g i n s in a f e w p l a c e s . 
T h e g r a n i t e i n t r u d e s t h e m a i n g r a n o d i o r i t e p h a s e w i t h a s h a r p c o n t a c t , w h i c h in p l a c e s 
i s i n t e r p r e t e d a s d ipp ing g e n t l y i n w a r d s , the g r a n i t e o v e r l y i n g t h e c o u n t r y r o c k . N o r t h -
n o r t h w e s t e r l y f a u l t s , m a r k e d by w i d e z o n e s of b r e c c i a and s i l i c i f i c a t i o n , c u t t h e K i r k l e a 
G r a n i t e and s u r r o u n d i n g g r a n o d i o r i t e . A long the s o u t h e r n m a r g i n of the g r a n i t e m a n y of 
t h e s e f r a c t u r e s c o n t a i n e d the g o l d m i n e r a l i z a t i o n w h i c h w a s w o r k e d f r o m the abandoned 
t o w n s h i p of Kirk. One s p e c i m e n of the Kirk lea G r a n i t e g a v e a R b / S r a g e of 4 5 4 + 3 0 m . y . ; 
a n o t h e r g a v e a b i o t i t e K / A r a g e o f 397 m . y . , w h i c h , w h e n c o n s i d e r e d in the l i ght o f the 
l a t e r 395 m . y . i n t r u s i v e s p o c h , s u g g e s t s the to ta l l o s s of e a r l i e r f o r m e d r a d i o g e n i c a r g o n . 

U P P E R SILURIAN OR LOWER D E V O N I A N 
( T a b l e 3) 

B a r r a b a s A d a m e l l i t e 
(new n a m e ) 

L i k e the n a m e d s u b u n i t s of t h e R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , the B a r r a b a s 
A d a m e l l i t e i s d e s c r i b e d m o r e fu l ly b y C l a r k e (1969 , unpubl , , ) and i t s c h a r a c t e r i s t i c s 
a r e o n l y s u m m a r i z e d in t h i s R e p o r t . It i s f o r m a l l y d e f i n e d b y C l a r k e in A p p e n d i x 3 . 
It f o r m s 20 s q u a r e m i l e s of s p a r s e l y v e g e t a t e d s a n d y c o u n t r y b e t w e e n C o n n o l l y C r e e k 
and B a r r a b a s S c r u b s o u t h w e s t of R a v e n s w o o d . Apart f r o m a f e w s c a t t e r e d t o r s o f f r e s h 
r o c k , i t i s d e e p l y w e a t h e r e d . 

T h e B a r r a b a s A d a m e l l i t e c o n s i s t s m a i n l y of m e d i u m to c o a r s e b i o t i t e a d a m e l l i t e , 
w h i c h g r a d e s into g r a n i t e and g r a n o d i o r i t e , and a l i t t l e l e u c o a d a m e l l i t e and m i c r o g r a n i t e . 
T h e g r a n i t e o c c u r s o n l y in the s o u t h w e s t e r n p a r t of the i n t r u s i o n . T h e B a r r a b a s A d a m e l l i t e 
i s s i m i l a r to the w e s t e r n p a r t o f the L o l w o r t h I g n e o u s C o m p l e x . 

It i n t r u d e s the m a i n g r a n o d i o r i t e p h a s e of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 
A d a m e l l i t e d y k e s a r e c o m m o n w i t h i n the B a r r a b a s A d a m e l l i t e , and an abundance of 
a d a m e l l i t e d y k e s s o u t h w e s t and w e s t of the m a i n m a s s s u g g e s t s that i t m a y e x t e n d b e n e a t h 
t h i s a r e a at depth . M a s s e s of q u a r t z , in p l a c e s c o n t a i n i n g s o m e f e l d s p a r c r y s t a l s , c r o p 
out n e a r the m a r g i n of the i n t r u s i o n and in the s u r r o u n d i n g c o u n t r y r o c k . N o r t h e a s t -
t r e n d i n g z o n e s of b r e c c i a o r m y l o n i t e a r e c o m m o n i n the e a s t e r n p a r t of the i n t r u s i o n . 
Q u a r t z - t o u r m a l i n e p e g m a t i t e v e i n s a r e a s s o c i a t e d w i t h the b r e c c i a s . 

T w o s p e c i m e n s of the B a r r a b a s A d a m e l l i t e g a v e a R b / S r a g e of 3 9 4 + 3 0 m , y . and 
b i o t i t e f r o m a th i rd g a v e a K / A r a g e of 397 m . y . 

L o l w o r t h Igneous C o m p l e x 
(new n a m e ) 

T h e L o l w o r t h I g n e o u s C o m p l e x ( s e e a l s o P a i n e e t a l . , 1 9 6 5 , unpubl , , and i n p r e p , ) 
i s a c o m p o s i t e b a t h o l i t h w h i c h c r o p s out i n the n o r t h e a s t e r n p a r t o f the Hughenden S h e e t 
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a r e a , w h e r e i t f o r m s the L o l w o r t h R a n g e , and i n t h e n o r t h w e s t e r n par t of t h e C h a r t e r s 
T o w e r s S h e e t a r e a . It i s about 5 0 0 s q u a r e m i l e s i n e x t e n t , of w h i c h 200 s q u a r e m i l e s 
a r e in the C h a r t e r s T o w e r s S h e e t a r e a . T h e c o m p l e x f o r m s a b e l t of h i l l s b e t w e e n the 
F l i n d e r s H i g h w a y and the b a s a l t p l a i n s to the nor th . It g i v e s r i s e to b r o k e n c o u n t r y w i t h 
a r e l i e f of u p to 800 f e e t i n the h e a d w a t e r s of H o m e s t e a d C r e e k , w h i c h g r a d u a l l y d e c r e a s e s 
e a s t w a r d s . T h e c o m p l e x i s p a r t l y c o v e r e d b y a d i s s e c t e d v e n e e r of C a i n o z o i c s a n d s t o n e 
and c o n g l o m e r a t e ( C a m p a s p e B e d s ) . T h e d e e p l y l a t e r i t i z e d g r a n i t i c r o c k s w h i c h c r o p out 
nor th of G l e n D i l l o n h o m e s t e a d h a v e b e e n inc luded in the c o m p l e x . 

In the C h a r t e r s T o w e r s S h e e t a r e a the L o l w o r t h I g n e o u s C o m p l e x c o n s i s t s m a i n l y of 
pink o r w h i t e banded p e g m a t i t i c and g a r n e t i f e r o u s m u s c o v i t e g r a n i t e o r a d a m e l l i t e . T h e 
quartz c o n t e n t r a n g e s f r o m 4 0 to 4 5 p e r c e n t , m i c r o p e r t h i t e f r o m 20 to 4 0 p e r c e n t , o l i g o c l a s e 
f r o m 10 to 20 p e r c e n t , and m u s c o v i t e i s n o r m a l l y about 5 p e r c e n t . V e r y l i t t l e b i o t i t e 
i s g e n e r a l l y p r e s e n t , but i t r a n g e s u p to 5 p e r c e n t i n p l a c e s . S m a l l e u h e d r a l pink c r y s t a l s 
of g a r n e t a r e a l m o s t ub iqu i tous . O l i g o c l a s e f o r m s f r o m 17 to 50 p e r c e n t o f the to ta l 
f e l d s p a r . One s p e c i m e n , h o w e v e r , i s a m u s c o v i t e m i c r o t r o n d h j e m i t e c o m p o s e d of o l i g o ­
c l a s e (50%), quartz (40%), m i c r o c l i n e m i c r o p e r t h i t e (5%), and m u s c o v i t e (5%). 

T h e t e x t u r e r a n g e s f r o m a p l i t i c to g r a p h i c and p e g m a t i t i c , and in p l a c e s p h e n o c r y s t s 
of f e l d s p a r a r e p r e s e n t in an a p l i t i c g r o u n d m a s s . T h e p h e n o c r y s t s a r e c o m m o n l y 5 to 8 
c m l o n g , but r a r e c r y s t a l s up to 30 c m h a v e b e e n noted . T h e g r a n i t e i s c h a r a c t e r i s t i c a l l y 
banded . T h e band ing i s a p r i m a r y f e a t u r e and i s due to v a r i a t i o n s in g r a i n s i z e , t e x t u r e , 
and c o m p o s i t i o n . Indiv idual b a n d s r a n g e f r o m a f r a c t i o n of a c e n t i m e t r e to o v e r 5 c m 
t h i c k , and r a r e l y up to about 1 m e t r e . M u s c o v i t e i s c o n c e n t r a t e d in s o m e b a n d s and a b s e n t 
in o t h e r s ; w h e r e p r e s e n t i t h a s g e n e r a l l y c r y s t a l l i z e d in a d e n d r i t i c f o r m n o r m a l to the 
banding . S o m e of the thin b a n d s c o n t a i n a h i g h p r o p o r t i o n of s m a l l e v e n - g r a i n e d c r y s t a l s 
of g a r n e t . 

T h e band ing i s f o lded and g e n e r a l l y d i p s at l o w to m o d e r a t e a n g l e s , but e v e n in a s i n g l e 
o u t c r o p i t m a y f o r m o p e n s i n u o u s f o l d s w h i c h h a v e no c o n s i s t e n t p lunge . 

S h e e t s of g a r n e t i f e r o u s m u s c o v i t e p e g m a t i t e , a p l i t e , and g r a n i t e u p to 20 f e e t th ick 
in trude the g r a n i t e and a d a m e l l i t e ; they cut a c r o s s the p r i m a r y banding , and c o m m o n l y 
d ip a t l o w a n g l e s . T h e s h e e t s a l s o in trude the C a p e R i v e r B e d s and R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x n e a r the c o n t a c t . 

T w o o t h e r s m a l l a r e a s of s l i g h t l y d i f f erent g r a n i t i c r o c k s h a v e b e e n i n c l u d e d in t h e 
c o m p l e x . T h e y c o m p r i s e a w h i t e m a s s i v e c o a r s e b i o t i t e - m u s c o v i t e g r a n i t e o r a d a m e l l i t e 
w h i c h c r o p s out in a n a r r o w b e l t b e t w e e n Oaky C r e e k and the P e n t l a n d H i l l s , and a l a t e r ­
i t i z e d c o a r s e p o r p h y r i t i c ' g r a n i t e ' s i m i l a r to the p o r p h y r i t i c a d a m e l l i t e in the Hughenden 
S h e e t a r e a , w h i c h f o r m s the c o u n t r y r o c k at the abandoned B i g Hit m i n e , nor th of G l e n 
D i l l o n h o m e s t e a d . 

T h e L o l w o r t h Igneous C o m p l e x i n t r u d e s the C a p e R i v e r B e d s and R a v e n s w o o d G r a n o ­
d i o r i t e C o m p l e x , and i s in truded b y the U p p e r P e r m i a n ( ? ) Mundic I g n e o u s C o m p l e x . 
U n l i k e m u c h of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x n e a r b y the L o l w o r t h I g n e o u s C o m ­
p l e x i s not f o l i a t e d and i s t h e r e f o r e r e g a r d e d a s a p o s t - o r o g e n i c ba tho l i th . T h e s o u t h e r n 
m a r g i n of the c o m p l e x t r a n s g r e s s e s the t r e n d of the f o l i a t i o n in the C a p e R i v e r B e d s 
and c o i n c i d e s w i t h the D e a d m a n F a u l t Z o n e . T h e m u s c o v i t e g r a n i t e in t h i s z o n e i s not 
f o l i a t e d , w h e r e a s the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x i s s t r o n g l y f o l i a t e d in the fau l t 
z o n e . T h i s s u g g e s t s that the faul t w a s a c t i v e b e f o r e the L o l w o r t h I g n e o u s C o m p l e x 
w a s i n t r u d e d , and i t m a y h a v e l o c a l i z e d the s o u t h e r n m a r g i n of the c o m p l e x . 

I s o t o p i c dat ing h a s s h o w n that the L o l w o r t h I g n e o u s C o m p l e x w a s in truded at the c l o s e 
of t h e S i l u r i a n o r b e g i n n i n g of the D e v o n i a n (400 m . y . ) , at the s a m e t i m e a s the B a r r a b a s 
A d a m e l l i t e and the y o u n g e r i n t r u s i o n s of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 
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G o l d , l e a d , c o p p e r , and a r s e n i c m i n e r a l i z a t i o n i s a s s o c i a t e d w i t h the L o l w o r t h 
I g n e o u s C o m p l e x at the Old H o m e s t e a d d i g g i n g s i n the h e a d w a t e r s of H o m e s t e a d and 
D e a d m a n C r e e k s . L a t e r m o v e m e n t s o n the D e a d m a n F a u l t Z o n e m a y h a v e p l a y e d a p a r t i n 
l o c a l i z i n g t h i s m i n e r a l i z a t i o n . Go ld and b a s e m e t a l s u l p h i d e d e p o s i t s o c c u r i n the L o l w o r t h 
I g n e o u s C o m p l e x a t L o l w o r t h d i g g i n g s n e a r Mount S t e w a r t in the Hughenden S h e e t a r e a . 
T h e s e d e p o s i t s h a v e b e e n t e n t a t i v e l y r e g a r d e d a s g e n e t i c a l l y r e l a t e d to the M u n d i c 
I g n e o u s C o m p l e x ( P a i n e e t a l , , 1 9 6 5 , unpubl . , and in p r e p . ) . H o w e v e r , s i m i l a r a u r i f e r o u s 
g r e i s e n p i p e s to t h o s e at L o l w o r t h d i g g i n g s o c c u r at the B i g H i t m i n e , 30 m i l e s n o r t h e a s t 
o f t h e n e a r e s t o u t c r o p s of the Mundic I g n e o u s C o m p l e x . T h e r e f o r e i t i s e q u a l l y p o s s i b l e 
tha t b o t h t h i s and the L o l w o r t h d e p o s i t s a r e g e n e t i c a l l y r e l a t e d to the L o l w o r t h I g n e o u s 
C o m p l e x . 

C l o s e of the E a r l y P a l a e o z o i c 

F r o m the U p p e r S i l u r i a n to the L o w e r D e v o n i a n the B u r d e k i n R i v e r r e g i o n w a s s u b j e c t 
to o r o g e n i c upl i f t a c c o m p a n i e d b y g r a n i t i c i n t r u s i o n (Wyatt & J e l l , 1967) . T h e s e i n t r u s i o n s 

v b e g a n w i t h the Dido G r a n o d i o r i t e in the C l a r k e R i v e r S h e e t a r e a (405 + 21 m . y . , R i c h a r d s 
e t a l . , 1 9 6 6 ) , c o n t i n u e d w i t h the L o l w o r t h I g n e o u s C o m p l e x (400 m . y . ) and the y o u n g e r 
g r o u p o f i n t r u s i o n s i n the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x (395 m . y . ) , and e n d e d w i t h 
t h e D u m b a n o G r a n i t e (380 + 8 m . y . , R i c h a r d s e t a l . , 1966 ) , T h i s o r o g e n y , w h i c h i s 
e q u i v a l e n t to the B o w n i n g o r o g e n y o f s o u t h e a s t A u s t r a l i a , b r o u g h t to a c l o s e an e r a o f 
s e d i m e n t a t i o n that w a s e s s e n t i a l l y g e o s y n c l i n a l i n t y p e . T h i s e a r l y e r a of s e d i m e n t a t i o n 
and i g n e o u s i n t r u s i o n i s c a l l e d ' e a r l y P a l a e o z o i c ' i n t h i s and o t h e r r e p o r t s o n the g e o l o g y 
o f t h e B u r d e k i n R i v e r r e g i o n (Wyatt e t a l . , 1 9 6 9 ; P a i n e e t a l . , 1 9 6 9 ; P a i n e e t a l . , 1 9 6 5 , 
u n p u b l . , and in p r e p . ) , w h e r e a s P a l a e o z o i c r o c k s of Middle D e v o n i a n and y o u n g e r a g e 
a r e r e f e r r e d to a s ' l a t e P a l a e o z o i c ' . 

T h e U p p e r S i l u r i a n / L o w e r D e v o n i a n o r o g e n y w e l d e d the e a r l y P a l a e o z o i c s t r a t a to 
t h e P r e c a m b r i a n c r a t o n s o that , d u r i n g the r e m a i n d e r of the P a l a e o z o i c , s e d i m e n t a t i o n 
w a s e s s e n t i a l l y o f s h e l f o r i n t r a c r a t o n i c t y p e . T h i s l a t e r s e d i m e n t a r y c y c l e c o m m e n c e d 
i n t h e l o w e r Midd le D e v o n i a n in the s o u t h e a s t e r n p a r t of the C h a r t e r s T o w e r s S h e e t a r e a 
(Ukalunda B e d s ) , and i n the u p p e r M i d d l e D e v o n i a n in the T o w n s v i l l e S h e e t a r e a (Fann ing 
R i v e r Group) . T h e two d e p o s i t i o n a l a r e a s w e r e s e p a r a t e d b y the L o l w o r t h - R a v e n s w o o d 
B l o c k , a s t r u c t u r a l h i g h w h i c h c o n s i s t e d of t h e d e e p l y e r o d e d R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x and e a r l y P a l a e o z o i c s e d i m e n t s and v o l c a n i c s . T h e L o l w o r t h - R a v e n s w o o d B l o c k 
w a s t h e p r o v e n a n c e f o r t h e F a n n i n g R i v e r G r o u p and s u c c e e d i n g s t r a t a , and p r o b a b l y 
a l s o f o r the Ukalunda B e d s . 

UNDIVIDED P A L A E O Z O I C 
( T a b l e 4) 

A c i d V o l c a n i c s ( P z o ) 

T h e v o l c a n i c s o f unknown a g e and a s s o c i a t i o n at Mount L e y s h o n , 15 m i l e s s o u t h o f 
C h a r t e r s T o w e r s , h a v e b e e n m a p p e d a s a s e p a r a t e uni t . T h e y h a v e b e e n d e s c r i b e d b y 
J a c k ( 1 8 8 5 ) , Rands ( 1 8 9 1 ) , and M o r t o n (1932b) . 

H i l l s of r h y o l i t e , r h y o l i t e and d a c i t e p o r p h y r y , a g g l o m e r a t e , and v o l c a n i c b r e c c i a 
r e p r e s e n t v o l c a n i c n e c k s w h i c h h a v e b e e n i n t r u d e d into the R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (O-Da) and the C a p e R i v e r B e d s . 

T h e v o l c a n i c s c o n t a i n abundant s u l p h i d e s w h i c h o c c u r b o t h a s d i s s e m i n a t i o n s and 
a s t h i n v e i n s f i l l i n g f r a c t u r e s . Ox idat ion of the s u l p h i d e s h a s a l t e r e d the a p p e a r a n c e o f the 
r o c k s to s u c h an e x t e n t that t h e y c a n n o t b e c o r r e l a t e d w i t h o t h e r v o l c a n i c s i n the a r e a 
y o u n g e r than t h e R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 
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D y k e s of a l t e r e d f l o w - b a n d e d q u a r t z - f e l d s p a r p o r p h y r y , w h i c h a r e p o s s i b l y r e l a t e d 
to the Mount L e y s h o n v o l c a n i c c e n t r e , o c c u r in the g r a n o d i o r i t e n o r t h e a s t o f Mount L e y s h o n . 
T h e d y k e s a r e p a r t l y g r e i s e n i z e d and s t a i n e d b y i r o n o x i d e s a l o n g p a r t i n g s p a r a l l e l to 
the f l ow banding , 

MIDDLE DEVONIAN 
(Tab le 4) 

Ukalunda B e d s 

T h e M i d d l e D e v o n i a n i s r e p r e s e n t e d b y the Ukalunda B e d s (Malone e t a l . , 1966) 
w h i c h e x t e n d into the e x t r e m e s o u t h e a s t e r n c o r n e r of the C h a r t e r s T o w e r s S h e e t a r e a 
f r o m t h e i r t y p e a r e a in the B o w e n Shee t . T h e y g i v e r i s e to l o w h i l l s w i th a f a i r l y c l o s e 
d r a i n a g e p a t t e r n w h i c h h a s no o b v i o u s s t r u c t u r a l c o n t r o l . 

In the C h a r t e r s T o w e r s S h e e t a r e a the Ukalunda B e d s c o n s i s t of g r e y - b r o w n h e m a t i t i c 
s i l t s t o n e and f i n e g r e y w a c k e , but t h e y a r e e x t e n s i v e l y m e t a m o r p h o s e d to p h y l l i t e n e a r 
the b o r d e r of the S h e e t a r e a . R a r e h o r n f e l s i s i n t e r b e d d e d w i t h the p h y l l i t e , and i n the 
B o w e n S h e e t a r e a , a f e w m i l e s to the e a s t , the b e d s a r e p e r v a s i v e l y in t ruded b y g r a n i t e . 
T h e p h y l l i t e s a r e c u t b y s w a r m s of quar tz v e i n s , m a n y of w h i c h h a v e b e e n f o l d e d and 
boudinaged . V e r y c l o s e jo in t ing in the p h y l l i t e h a s g i v e n r i s e to ' p e n c i l - r o d d i n g * w h i c h 
p l u n g e s at 2 0 ° to the s o u t h - s o u t h w e s t ( F i g . 7) . B e d d i n g w a s not r e c o g n i z e d in the Ukalunda 
B e d s o w i n g t o t h e c l e a v a g e , and n e i t h e r t h e g e n e r a l s t r u c t u r e n o r t h i c k n e s s i s k n o w n . 

M a r i n e f o s s i l s f r o m the Ukalunda B e d s in the B o w e n S h e e t a r e a i n d i c a t e a l o w e r 
Midd le D e v o n i a n a g e ( H i l l e t a l . , 1967 ) . A m o d e r a t e l y d e e p - w a t e r e n v i r o n m e n t of d e p o s i t i o n 
i s s u g g e s t e d fc>y M a l o n e e t a l . (1966) . 

T h e Ukalunda B e d s a r e u n c o n f o r m a b l y o v e r l a i n b y the St a n n s and S c a r t w a t e r F o r m ­
a t i o n s ( Q l g e T S e t a l . , 1 9 6 7 , unpubl . ) , a l though s t r i k e f a u l t s and C a i n o z o i c s e d i m e n t s o b s c u r e 
the u n c o n f o r m i t y in the C h a r t e r s T o w e r s S h e e t a r e a . 

U P P E R D E V O N I A N TO LOWER C A R B O N I F E R O U S 
(Tab le 4) 

D r u m m o n d B a s i n S u c c e s s i o n 

Up t o 2 5 , 0 0 0 f e e t o f c o n t i n e n t a l s e d i m e n t s and v o l c a n i c s w e r e l a i d down in the U p p e r 
D e v o n i a n and L o w e r C a r b o n i f e r o u s p e r i o d s i n the D r u m m o n d B a s i n , w h o s e n o r t h e r n end 
o c c u p i e s t h e s o u t h e a s t e r n q u a r t e r of the C h a r t e r s T o w e r s S h e e t a r e a . 

The D r u m m o n d B a s i n i s a m e r i d i o n a l s t r u c t u r e w h i c h e x t e n d s n o r t h f o r 250 m i l e s 
f r o m the No g o a R i v e r ( S p r i n g s u r e S h e e t a r e a ) to w i th in 4 0 m i l e s o f C h a r t e r s T o w e r s . T h e 
n a m e D r u m m o n d B e d s w a s f i r s t u s e d b y Jack (Jack & E t h e r i d g e , 1892) f o r t h e r o c k s of 
the D r u m m o n d R a n g e , inc lud ing t h o s e at Boguntungan ( E m e r a l d S h e e t a r e a ) , f r o m w h i c h 
T e n i s o n W o o d s (1883) d e t e r m i n e d L e p i d o d e n d r o n s p . J a c k r e g a r d e d the r o c k s a s P e r m o -
C a r b o n i f e r o u s . R e i d (1930) m a p p e d o t h e r o u t c r o p s of the s u c c e s s i o n and r e f e r r e d to 
i t a s t h e D r u m m o n d S e r i e s o f Upper D e v o n i a n to L o w e r C a r b o n i f e r o u s a g e . H i l l , in t h e 
G e o l o g i c a l M a p of Q u e e n s l a n d (1953) r e f e r r e d to the s e r i e s a s t h e D r u m m o n d G r o u p . 
T w e e d a l e ( i n H i l l & D e n m e a d , 1 9 6 0 ) , s u m m a r i z e d k n o w l e d g e of t h e s u c c e s s i o n u p to 1 9 6 0 . 

T h e n o r t h e r n end of the D r u m m o n d B a s i n w a s m a p p e d b y the C h a r t e r s T o w e r s f i e l d 
par ty i n 1 9 6 4 , and the r e s u l t s w e r e p r e s e n t e d in an u n p u b l i s h e d r e p o r t o n the g e o l o g y o f t h e 
C h a r t e r s T o w e r s S h e e t (Wyatt e t a l . , 1 9 6 7 , unpubl . ) . No a t t e m p t w a s m a d e to e r e c t s e p a r a t e 
f o r m a t i o n s i n v i e w of an i m p e n d i n g r e g i o n a l s tudy of the D r u m m o n d B a s i n b y F . O l g e r s and 
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T A B L E 4 . DEVONIAN TO LOWER CARBONIFEROUS S T R A T I G R A P H Y AND IGNEOUS ACTIVITY 

A g e Rock Uni t 
( R e f e r e n c e s ) 

L i t h o l o g y R e m a r k s 

Nata l F o r m a t i o n 
Cln ( 1 - 3 ) 

A l t e r n a t i n g f ine f e l d s p a t h i c quartz 
s a n d s t o n e and o l i v e s i l t s t o n e 

C o n f o r m a b l e o n C lb . Sha l low f r e s h w a t e r , 
p o s s i b l y l a c u s t r i n e . P o o r l y p r e s e r v e d p l a n t s . 
O v e r 4 0 0 0 ft th ick 
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S B u l l i w a l l a h 
F o r m a t i o n 
Clb ( 1 - 3 ) 

F i n e to m e d i u m f e l d s p a t h i c quartz 
s a n d s t o n e ; m i n o r o l i v e m u d s t o n e , 
pebb ly f e l d s p a t h i c quar tz s a n d s t o n e , 
and a l g a l l i m e s t o n e 

C o n f o r m a b l e o n C l s . Sha l low f r e s h w a t e r , 
p o s s i b l y l a c u s t r i n e . P o o r l y p r e s e r v e d p l a n t s ; 
a l g a e . 6000 ft th ick 
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 S tar of Hope 

F o r m a t i o n 
C l s ( 1 - 3 ) 

L a p i l l i tuff, w e l d e d tuff, tu f faceous 
s a n d s t o n e , v o l c a n o l i t h i c s a n d s t o n e , 
s a n d s t o n e w i t h quartz p e b b l e s , 
c o n g l o m e r a t e 

C o n f o r m a b l e o n C l r . F l u v i a l . P l a n t f o s s i l s and 
p o s s i b l e p e l e c y p o d s (White , 1 9 6 7 , unpubl . ) . Up 
to 6000 ft th ick 
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R a y m o n d 
F o r m a t i o n 
C l r 

F i n e to m e d i u m quartz s a n d s t o n e , 
l o c a l l y f e l d s p a t h i c ; i n t e r b e d s of 
c l a y e y s a n d s t o n e and m u d s t o n e 

Main ly c o n f o r m a b l e o n Clh . F l u v i a l ; p r o b a b l y 
m a i n l y o v e r - b a n k d e p o s i t s . P l a n t s . 2 0 0 0 - 5 0 0 0 
ft. th ick 

Mount H a l l 
F o r m a t i o n 
Clh ( 1 - 3 ) 

P e b b l y and c o n g l o m e r a t i c quartz 
s a n d s t o n e , c o a r s e quartz s a n d s t o n e 

C o n f o r m a b l e o n D C w . F l u v i a l ; m a i n l y po int b a r 
d e p o s i t s . Wood f r a g m e n t s . 0 - 8 0 0 0 ft th ick 

S c a r t w a t e r 
F o r m a t i o n 
D / C w ( 1 - 3 ) 

F i n e f e s d s p a t h i c s a n d s t o n e wi th 
i n t e r b e d s of c a l c a r e n i t e , a lga l 
l i m e s t o n e , o l i v e m u d s t o n e , l i th i c 
tuff, and tuff 

P r o b a b l y u n c o n f o r m a b l e o n D / C a . F l u v i a l , but 
p o s s i b l y p a r t l y m a r i n e . P l a n t s . 1 0 0 0 - 4 0 0 0 ft 
th ick 



A g e Rock Unit 
( R e f e r e n c e s ) 

L i t h o l o g y R e m a r k s 

St A n n s F o r m a t i o n A c i d and i n t e r m e d i a t e v o l c a n i c s and U n c o n f o r m a b l e on Dk. Sha l low w a t e r . L o w e r 
D / C a ( 1 - 3 ) a l g a l l i m e s t o n e at top; l a b i l e par t p o s s i b l y m a r i n e ; upper part t e r r e s t r i a l . 

o 2 s a n d s t o n e ; m i n o r g r e e n m u d s t o n e and P l a n t s , a l g a e , w r m c a s t s . 7000 ft thick 
M
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D / C v (3) A c i d and i n t e r m e d i a t e v o l c a n i c s ; N o n c o n f o r m a b l e on O - D a . U n c o n f o r m a b l y o v e r ­
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s o m e m i c a c e o u s l a b i l e a r e n i t e l a i n by C l r . T h i c k n e s s unknown 

i Ukalunda B e d s P h y l l i t e , s i l t s t o n e , f ine g r e y w a c k e U n c o n f o r m a b l y o v e r l a i n by D / C a . Intruded by 

6 SB 
w 
Q 

Dk (4 , 5) g r a n i t e in B o w e n S h e e t a r e a , with a s s o c i a t e d 6 SB 
w 
Q 

m i n o r g o l d , s i l v e r , c o p p e r , a r s e n i c , and b i s m u t h 

Q 
w , u 

Q O K 

P z o ( 5 - 9 ) R h y o l i t i c and d a c i t i c porphyry ; V o l c a n i c n e c k s . E m p l a c e d at c o n t a c t of C a p e Q 
w , u 

Q O K a g g l o m e r a t e R B e d s and R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 
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Gold (Mt L e y s h o n ) 

P r i n c i p a l r e f e r e n c e s : (1) O l g e r s e t a l . (1967 , unpubl . ) ; (2) O l g e r s (1969); (3) O l g e r s (in p r e p . ) ; (4) Malone e t a l . (1966); 

(5) T h i s R e p o r t ; (6) Jack (1885) ; (7) Rands (1891) ; (8) Morton (1932b); 

0 ) M u r r a y & H a r t l y (1960) . 



F i g . 7. ' P e n c i l - r o d d i n g ' in 
c l e a v e d s i l t s t o n e , c a u s e d by 
s e v e r a l i n t e r s e c t i n g s e t s of 
j o i n t s w h i c h have a c o m m o n 
s t r i k e . T w o f ur t her jo int 
s e t s , m o r e w i d e l y s p a c e d 
than t h o s e g i v i n g r i s e to the 
l i n e a t i o n , d ip to the r ight , 
o n e b e n e a t h the w r i s t w a t c h , 
the o t h e r s t r i k i n g at r ight 
a n g l e s to the p lane of the 
photograph. Ukalunda B e d s , 
in b e d of gu l ly 6.5 m i l e s 
SSE of Arthur P l a i n s h o m e ­
s t e a d . 

o t h e r s in 1 9 6 6 - 6 7 . T h e s u c c e s s i o n w a s m a p p e d a s a s i n g l e uni t , and c a l l e d D r u m m o n d 
Group . In o r d e r to f a c i l i t a t e d e s c r i p t i o n the g r o u p w a s s u b d i v i d e d i n f o r m a l l y into four 
l i t h o l o g i c a l s u b u n i t s , w h o s e d i s t r i b u t i o n w a s s h o w n on a s k e t c h m a p in the r e p o r t . Owing 
to c o m p l e x s t r u c t u r e , f a c i e s c h a n g e s , and the u n f a m i l i a r i t y of the C h a r t e r s T o w e r s 
p a r t y g e o l o g i s t s wi th the s e q u e n c e in the m a i n part o f the D r u m m o n d B a s i n , the l i t h o l o g i c a l 
subuni t s of the 1967 u n p u b l i s h e d r e p o r t do not c o r r e s p o n d w e l l w i th the f o r m a t i o n s a s 
l a t e r t r a c e d n o r t h w a r d s by O l g e r s and o t h e r s f r o m type a r e a s f a r t h e r south . T h e r e f o r e no 
u s e f u l p u r p o s e would b e s e r v e d , and c o n f u s i o n c r e a t e d , b y pub l i sh ing in t h i s R e p o r t the 
e a r l i e r d e s c r i p t i o n of the D r u m m o n d B a s i n s u c c e s s i o n . F o r a full a c c o u n t of the g e o l o g y 
of the b a s i n the r e a d e r i s r e f e r r e d to O l g e r s (1969 , in p r e p . ) . An a b b r e v i a t e d a c c o u n t of 
O l g e r s ' r e s u l t s f o l l o w s h e r e , and i s s u p p l e m e n t e d in T a b l e 4 . T h e St A n n s , Star of H o p e , 
Mount Hal l , R a y m o n d , B u l l i w a l l a h , and Natal F o r m a t i o n s a r e n a m e d and def ined by O l g e r s 
(1969 , in p r e p . ) . 

T h e St Anns F o r m a t i o n , w h i c h i s b r o a d l y e q u i v a l e n t to the Mount Wyatt B e d s of the 
B o w e n S h e e t a r e a (Malone e t a l . , 1 9 6 6 ) , r e s t s u n c o n f o r m a b l y o n the Ukalunda B e d s , and 
t o g e t h e r with an e q u i v a l e n t but u n n a m e d v o l c a n i c unit ( D / C v ) f a r t h e r nor th m a r k e d the 
o n s e t of d e p o s i t i o n in the D r u m m o n d B a s i n ( O l g e r s e t a l . , 1 9 6 7 , unpubl . ; O l g e r s , 1 9 6 9 , 
in p r e p . ) . T h e D r u m m o n d B a s i n s u c c e s s i o n i s e s s e n t i a l l y L o w e r C a r b o n i f e r o u s , but the 

34 



F i g . 8. R e g u l a r l y bedded s i l t s t o n e of the S c a r t w a t e r F o r m a t i o n , 3 .5 m i l e s SW of C r a n -
b o u r n e h o m e s t e a d . T h e th inner b e d s a r e r e d d i s h b r o w n , and the t h i c k e r b e d s a r e g r e y 

and s l i g h t l y m a c a c e o u s . 

St Anns F o r m a t i o n and the u n n a m e d v o l c a n i c unit ( D / C v ) m a y b e Upper D e v o n i a n . P h o t o -
g e o l o g i c a l e v i d e n c e i n d i c a t e s that the S c a r t w a t e r F o r m a t i o n ( F i g . 8) p o s s i b l y o v e r l i e s the 
St Anns F o r m a t i o n wi th a s l i g h t u n c o n f o r m i t y . T h e S c a r t w a t e r F o r m a t i o n i s the o l d e s t 
f o r m a t i o n at the n o r t h e r n end of the b a s i n that c o n t a i n s abundant l i th i c and f e l d s p a t h i c 
quartz s a n d s t o n e and g r e e n m u d s t o n e w h i c h a r e c h a r a c t e r i s t i c of the D r u m m o n d Group . 
T h e r e a r e on ly two m a j o r b r e a k s in t h i s type of s e d i m e n t a t i o n in the D r u m m o n d Group, 
n a m e l y the pebbly quartz s a n d s t o n e / c o n g l o m e r a t e s e q u e n c e of the Mount Hal l F o r m a t i o n 
and the a c i d v o l c a n i c s / c o n g l o m e r a t e s e q u e n c e of the Star of Hope F o r m a t i o n . 

T h e Mount Hal l F o r m a t i o n o v e r l i e s and i n t e r f i n g e r s wi th the S c a r t w a t e r F o r m a t i o n . 
In the n o r t h , the Raymond F o r m a t i o n apparent ly o v e r l a p s the Mount Hall F o r m a t i o n and 
d i r e c t l y o v e r l i e s the S c a r t w a t e r F o r m a t i o n . T h e Star of Hope F o r m a t i o n , w h i c h c o n t a i n s 
the p r o d u c t s of r e n e w e d v u l c a n i s m , o v e r l a p s both the Raymond and Mount Hal l F o r m a t i o n s 
and at the e a s t e r n m a r g i n of the Sheet a r e a it a l s o d i r e c t l y o v e r l i e s the S c a r t w a t e r F o r m ­
at ion . T h e S c a r t w a t e r , Mount Hal l , Raymond , and Star of Hope F o r m a t i o n s w e r e l a i d down 
i n a l a r g e r i v e r s y s t e m . T h e p a l a e o c u r r e n t d i r e c t i o n s in the Mount Hal l F o r m a t i o n (channel 
d e p o s i t s ) a r e s o u t h w e s t e r l y and s o u t h e r l y in the C h a r t e r s T o w e r s Sheet a r e a ; throughout 
the r e s t of the b a s i n they a r e n o r t h e r l y , e x c e p t in the n o r t h e a s t e r n c o r n e r of the Buchanan 
S h e e t a r e a w h e r e they s w i n g abruptly to the e a s t . The abrupt c h a n g e in d i r e c t i o n s h o w s that 
the c o n n e x i o n wi th the s e a in the L o w e r C a r b o n i f e r o u s w a s a c r o s s the n o r t h e r n part of the 
Anak ie In l i e r (Mount Coo lon Shee t ) . A long the n o r t h e r n m a r g i n of the b a s i n the u n i t s o v e r l a p 
p r o g r e s s i v e l y to the w e s t , and in the c e n t r e of the Sheet a r e a the Star of Hope F o r m a t i o n 
r e s t s d i r e c t l y on the C a p e R i v e r B e d s . 

The d e v e l o p m e n t of a p r o b a b l e l a c u s t r i n e e n v i r o n m e n t i s e x p r e s s e d b y the B u l l i w a l l a h 
and Natal F o r m a t i o n s , w h i c h a r e b e s t e x p o s e d in the Buchanan S h e e t a r e a . 

The D r u m m o n d B a s i n s e q u e n c e i s not m e t a m o r p h o s e d . T h e fo ld a x e s in the b a s i n 
g e n e r a l l y t rend n o r t h e a s t . T h e r e i s a v a r i e t y of s t y l e s of fo ld ing , r e f l e c t i n g a nor thward 
cont inuat ion of the s e v e r a l s t r u c t u r a l d o m a i n s d e s c r i b e d by O l g e r s e t al . (1967 , unpubl . ) . 
Open s y n c l i n e s a r e d e v e l o p e d in the s o u t h e a s t , t ight fo lds b e t w e e n the Cap and Sutor 
R i v e r s and north of the Cape R i v e r , g e n t l e undulat ions with no r e g i o n a l t r e n d in a s h e l f 
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z o n e a long the n o r t h e r n m a r g i n , and u n i f o r m w e s t e r l y d ipping s t r a t a in the w e s t . T h e 
z o n e of t ight fo ld ing i s s t r o n g l y fau l ted . 

T h e f o s s i l s c o l l e c t e d in 1964 f r o m the u n n a m e d v o l c a n i c s ( D / C v ) and the D r u m m o n d 
G r o u p a r e d e s c r i b e d b y R.G. M c K e l l a r in Appendix 1. F u r t h e r c o l l e c t i o n s w e r e m a d e b y 
F . O l g e r s and p a r t y in 1 9 6 6 - 6 7 ; t h e s e have b e e n d e s c r i b e d by M a r y E . White (1968 , 
unpubl . ) . In the s a m e r e p o r t , f o r c o m p a r a t i v e p u r p o s e s , M r s White h a s a l s o d e s c r i b e d 
the f o s s i l s c o l l e c t e d in 1964 . 

LOWER C A R B O N I F E R O U S 

H o r n b l e n d e P o r p h y r i t e D y k e s 

R e i d (1917) d e s c r i b e d s e v e r a l h o r n b l e n d e p o r p h y r i t e d y k e s n e a r C h a r t e r s T o w e r s ; 
h i s r e p o r t i n c l u d e s p e t r o l o g i c a l d e s c r i p t i o n s and o n e c h e m i c a l a n a l y s i s . Jack (1879) 
m e n t i o n e d that a p o r p h y r y dyke ' runs through the (Old Identity) r e e f and f r o m 
h i s d e s c r i p t i o n of the d y k e ' s a t t i tude , it i s e v i d e n t that the p o r p h y r y i s the s a m e a s o n e 
o f R e i d ' s h o r n b l e n d e p o r p h y r i t e s . T h e s e d y k e s a r e thus p o s t - m i n e r a l i z a t i o n in a g e . 

F i v e s p e c i m e n s f r o m two of t h e s e d y k e s have g i v e n an a v e r a g e K / A r a g e of 330 
m . y . (Webb, 1969) , w h i c h i n d i c a t e s a L o w e r C a r b o n i f e r o u s - probab ly l a t e V i s e a n - a g e . 

U P P E R C A R B O N I F E R O U S 
(Tab le 5) 

A c i d to I n t e r m e d i a t e V o l c a n i c s (Cuv) 

I s o l a t e d a r e a s o f a c i d to i n t e r m e d i a t e l a v a s and p y r o c l a s t i c s c r o p out in the n o r t h e a s t . 
A l l a r e y o u n g e r than the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , and t h o s e at C a m p Oven 
Mountain a r e y o u n g e r than the S c a r t w a t e r F o r m a t i o n (Upper D e v o n i a n o r L o w e r C a r b o n ­
i f e r o u s ) . T h e y r e s e m b l e and m a y be e q u i v a l e n t to the la t e Upper C a r b o n i f e r o u s Bulgonunna 
V o l c a n i c s in the B o w e n S h e e t a r e a . T h e o c c u r r e n c e s a r e d i s c u s s e d b e l o w . 

A c i d l a v a s and m i n o r p y r o c l a s t i c s f o r m a n o r t h e a s t e r l y t r e n d i n g b e l t t r a n s e c t e d 
by the B u r d e k i n R i v e r 15 m i l e s e a s t of C h a r t e r s T o w e r s . South of the r i v e r , the f l o w s 
a p p e a r to d ip g e n t l y away f r o m the i n t r u s i v e r h y o l i t e of T h e C o r n i s h m a n (Cur) , w i th 
w h i c h they a r e a p p a r e n t l y a s s o c i a t e d . North of the r i v e r s e v e r a l s q u a r e m i l e s of s u b -
h o r i z o n t a l a n d e s i t e and r h y o l i t e f l o w s and p y r o c l a s t i c s o c c u r s o u t h w e s t of the T u c k e r s 
Range ( C l a r k e , 1 9 6 9 , unpubl . ) ; t h e y a p p e a r to b e a cont inuat ion of t h o s e o n the south s i d e 
of the r i v e r . 

C a m p Oven Mountain c o n s i s t s of s e v e r a l a r c u a t e r i d g e s around a c e n t r a l d e p r e s s i o n . 
T h e s e q u e n c e i n w a r d s t o w a r d s the d e p r e s s i o n i s dark b l u e - g r e y a n d e s i t e , m e d i u m to 
c o a r s e - g r a i n e d p y r i t i c a n d e s i t e , l ight c r e a m y p u r p l e f l o w - b a n d e d r h y o l i t e with p h e n o c r y s t s 
of f e l d s p a r and b i o t i t e , tuff, and r h y o l i t e b r e c c i a and a g g l o m e r a t e . Rhyo l i t e and r h y o l i t e 
a g g l o m e r a t e p r e d o m i n a t e , the a g g l o m e r a t e f o r m i n g the m o s t p r o m i n e n t r i d g e s . In the 
c e n t r a l d e p r e s s i o n , w h i c h i s p r o b a b l y an o ld v o l c a n i c v e n t , r h y o l i t e b r e c c i a , w e l d e d tuff(?) , 
and a g g l o m e r a t e a c c o m p a n y a n d e s i t e , a n d e s i t e tuff, and p o r p h y r i t i c a n d e s i t e . To the w e s t 
of the v e n t the v o l c a n i c s d ip v e r t i c a l l y o r s t e e p l y o u t w a r d s , but in the s o u t h e a s t t h e y a p p e a r 
to d ip t o w a r d s the vent . A s m a l l fau l ted o u t l i e r of the S c a r t w a t e r F o r m a t i o n , w h i c h o c c u r s 
in the d e p r e s s i o n , i s in truded by r h y o l i t e d y k e s r e l a t e d to the v o l c a n i c s . 

T h e n u m e r o u s r h y o l i t e and a n d e s i t e d y k e s in the c o u n t r y s u r r o u n d i n g C a m p Oven 
Mountain a r e probab ly r e l a t e d to the v o l c a n i c s . 
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T A B L E 5. U P P E R C A R B O N I F E R O U S A N D PERMIAN S T R A T I G R A P H Y A N D IGNEOUS ACTIVITY 

A g e Rock Unit 
( R e f e r e n c e s ) 

L i t h o l o g y R e m a r k s 
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P u m 3 (1) 

P u m 2 ( 1 , 2) 

P u m j (1) 

D r u s y l e u c o g r a n i t e 

Minor i n t r u s i v e s r a n g i n g f r o m 
d o l e r i t e to m i c r o g r a n i t e 

V o l c a n i c b r e c c i a ; s o m e d a c i t e 
and r h y o l i t e 

E p i z o n a l s t o c k . F o r m s r u g g e d 
Pent land H i l l s . In trudes Cape 
R B e d s , P u n i 2 , and Pum-^ 

M a y b e r e l a t e d to g o l d and 
S m a l l b o s s e s and b o d i e s of m i n o r c o p p e r , l e a d , z i n c , 
unknown s h a p e . S o m e roof - t u n g s t e n , a r s e n i c , b i s m u t h , 
pendants o n P u m 3 , s o m e in trude and m o l y b d e n u m m i n e r a l -
P u m j , o t h e r s in trude L o l w o r t h i z a t i o n at L o l w o r t h d i g g i n g s 
I g n e o u s C o m p l e x in Hughenden Shee t a r e a . 

S e e T a b l e 7 
C r u d e l y bedded on NW flank of 
Pent land H i l l s . N o n c o n f o r m a b l e 
o n L o l w o r t h I g n e o u s C o m p l e x 
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B e t t s C r e e k B e d s 
Pub ( 1 , 3 - 5 ) 

L i t h i c s a n d s t o n e and m u d s t o n e ; 
in p l a c e s t u f f a c e o u s ; 
q u a r t z o s e c o n g l o m e r a t e 

U n c o n f o r m a b l e o n R a v e n s w o o d G r a n o d i o r i t e C o m p l e x ; o v e r l a i n 
b y W a r a n g S s t wi th r e g i o n a l u n c o n f o r m i t y . O u t w a s h p la in o r 
p i e d m o n t d e p o s i t s . I n d e t e r m i n a t e p lant r e m a i n s . Coa l s e a m s in 
Hughenden S h e e t a r e a . 4 0 0 ft th ick 

C - P g G r a n o d i o r i t e , a d a m e l l i t e , 
g r a n i t e 

B i o t i t e a d a m e l l i t e 

E p i z o n a l s t o c k s n e a r E e d g e of S h e e t a r e a . In trudes R a v e n s w o o d 
G r a n o d i o r i t e C o m p l e x , C - O c , D / C a , and D r u m m o n d Gp. V e r y 
m i n o r g o l d and m o l y b d e n u m . C - P g 1 i n t r u d e s C - Pg . S e e T a b l e 6 



A g e Rock Unit 
( R e f e r e n c e s ) 

L i t h o l o g y R e m a r k s 

C - P y ( 1 , 6 ,7) 

C - P i (1) 

R h y o l i t e , r h y o l i t e b r e c c i a 

A l t e r e d d i o r i t e , g a b b r o , 
d o l e r i t e 

V o l c a n i c p lug r e f o r m i n g Mt C o o p e r . In trudes R a v e n s w o o d 
G r a n o d i o r i t e C o m p l e x 

N u m e r o u s i r r e g u l a r and s i l l - l i k e b o d i e s i n t r u s i v e into D / C a 
and D r u m m o n d Gp. G e n e r a l l y w e a t h e r e d to b l a c k s o i l 
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PQ 
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CQ 
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CQ 
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C - P b 3 (8) 

C - P b 2 (8) 

C - P b x (8) 

C - P t 4 (8) 

C - P t 3 (8) 

C - P t 2 (8) 

C - P t x (8) 

B i o t i t e - h o r n b l e n d e g r a n o d i o r i t e , 
a d a m e l l i t e 

T o n a l i t e , m i n o r d i o r i t e 

L e u c o g r a n i t e 

R e s e m b l e s C - P t 2 

In trudes C - P b r t 

Pb^ wi th s h e a r i n g In trudes C 
a l o n g cont ac t . R e s e m b l e s 
C - P t , 

In trudes Cur . P o s s i b l y not 
r e l a t e d m a g m a t i c a l l y to r e s t 
of c o m p l e x 

L e u c o g r a n i t e , l e u c o a d a m e l l i t e 

G r a n o d i o r i t e , m i n o r a d a m e l l i t e 

B i o t i t e - h o r n b l e n d e g r a n o d i o r i t e , 
m i n o r tona l i t e 

G a b b r o , d i o r i t e , m a n g e r i t e , m i n o r 
g r a n o d i o r i t e 

F i n a l d i f f erent ia te of 
i n t r u s i o n . D y k e s , v e i n s , and 
s m a l l m a r g i n a l m a s s e s 

D o u b l e s h e e t i n t r u s i o n , s h e e t s 
c o n v e r g e at depth. In trudes 
C - P t 2 and C - P t 1 

Main par t of T u c k e r s Ra. 
In trudes Cuv 

In trudes Cuv; in truded by o r 
p o s s i b l y g r a d a t i o n a l w i t h 
C - P t ^ . D e v e l o p s l a r g e l y 
b l a c k s o i l 

Intrude 

R a v e n s w o o d 

G r a n o d i o r i t e 

C o m p l e x and Cuv 



A g e Rock Unit 
( R e f e r e n c e s ) 

L i t h o l o g y R e m a r k s 

Cur ( 1 , 8) R h y o l i t e , q u a r t z - f e l d s p a r 
p o r p h y r y , quartz p o r p h y r y ; 
m i n o r d a c i t e , t r a c h y a n d e s i t e , 
a n d e s i t e , and r h y o l i t e b r e c c i a 

S m a l l i n t r u s i v e m a s s e s , p l u g s , and s h e e t s . P o s s i b l y v o l c a n i c 
f e e d e r s r e l a t e d to Cuv. In trudes C - O W $ R a v e n s w o o d G r a n o d i ­
o r i t e C o m p l e x , D / C a , and D r u m m o n d Gp. C o p p e r - m o l y b d e n u m 
m i n e r a l i z a t i o n at T i t o r p r o s p e c t 

Cuv ( 1 , 8) R h y o l i t e , a g g l o m e r a t e , a n d e s i t e , 
tuff, v o l c a n i c b r e c c i a ; m i n o r 
l a b i l e c o n g l o m e r a t e and f i n e r -
g r a i n e d s e d i m e n t s 

O v e r l i e s R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . P o s t - d a t e s D r u m ­
m o n d Gp at C a m p O v e n Mountain . Intruded by C - P t and C - P b . 
U n f o s s i l i f e r o u s 

P r i n c i p a l r e f e r e n c e s : (1) T h i s R e p o r t ; (2) P a i n e e t al . ( 1965 , unpubl . ) ; (3) Vine e t a l . ( 1964 , unpubl . ) ; 
(4) E v a n s (1964 , unpubl . ) ; (5) Whi te (1964 , unpubl . ) ; (6) Rands (1891) ; (7) M a c l a r e n (1900) ; 
(8) C l a r k e (1969 , unpubl . ) . 



T e n m i l e s s o u t h e a s t o f R a v e n s w o o d , in the h e a d w a t e r s o f Connol ly C r e e k , a s e q u e n c e 
of r h y o l i t e , r h y o l i t e b r e c c i a , c o a r s e b l u i s h b l a c k w e l d e d tuff, and d a c i t e and a n d e s i t e 
b r e c c i a f o r m a n a r r o w a r c u a t e p l a t e a u . T h e s e q u e n c e i s s t e e p l y d ipp ing , and o n t h e a i r -
p h o t o g r a p h s i t a p p e a r s to f o r m an a r c u a t e s y n c l i n e t r e n d i n g nor th to n o r t h e a s t . T h e 
w e l d e d tuff c o n s i s t s of s c a t t e r e d s u b r o u n d e d f r a g m e n t s of f e l s i t e , s p h e r u l i t i c in p l a c e s , 
s e t in a m a t r i x o f d e v i t r i f l e d g l a s s s h a r d s . T h e f r a g m e n t s r a n g e up to 1.5 c m in d i a m e t e r . 

One m i l e s o u t h e a s t o f Mount Canton , in the R o b e y R a n g e , an a r e a of about 5 s q u a r e 
m i l e s i s o c c u p i e d b y v o l c a n i c s and a s s o c i a t e d s e d i m e n t s . T h e s e q u e n c e w a s o n l y b r i e f l y 
e x a m i n e d at the n o r t h w e s t e r n m a r g i n of the m a p p e d a r e a , w h e r e i t c o n s i s t s m a i n l y of 
c o n g l o m e r a t e . T h e c o n g l o m e r a t e s a r e m a s s i v e and c o n t a i n p e b b l e s and c o b b l e s o f 
p o r p h y r i t i c r h y o l i t e , g r a n i t e , and l a b i l e a r e n i t e s s i m i l a r to t h o s e i n t e r b e d d e d w i t h the 
Mount W i n d s o r V o l c a n i c s in F i s h C r e e k . M o s t of the c o b b l e s a r e w e l l r o u n d e d . A f e w 
b e d s of w e l l b e d d e d tuff and t u f f a c e o u s s i l t y s h a l e and s o m e r h y o l i t e f l o w s a r e i n t e r b e d d e d 
w i t h the c o n g l o m e r a t e . G r a n i t e c r o p s out in p l a c e s b e t w e e n the r i d g e s of c o n g l o m e r a t e . 

On the n o r t h w e s t e r n m a r g i n of the m a p p e d a r e a the s e d i m e n t s d ip at 8 0 ° to the n o r t h ­
w e s t and a r e fau l t ed a g a i n s t the Stony C r e e k a d a m e l l i t e s t o c k ( C - P g ) . F a i n t t r e n d - l i n e s 
a r e v i s i b l e o n the a i r - p h o t o g r a p h s i n t h e e a s t e r n par t of the m a p p e d a r e a . 

T h e n o r t h e a s t e r n m e m b e r of T h e T w i n s (18 m i l e s s o u t h - s o u t h e a s t of Mount Canton) 
i s c o m p o s e d o f w e a t h e r e d b r o w n and g r e e n i s h b r o w n p o r p h y r i t i c r h y o l i t e and p o s s i b l y 
i n t r u s i v e q u a r t z - f e l d s p a r p o r p h y r y . T h e r o c k s a r e b r e c c i a t e d in p l a c e s , and s o m e of t h e 
f r a g m e n t s a r e c o a t e d wi th p y r i t e . N e a r the t e l e g r a p h l i n e n o r t h e a s t of T h e T w i n s t h e 
r h y o l i t e i s f l o w - b a n d e d ; the b a n d i n g i s v e r t i c a l and s t r i k e s n o r t h w e s t . 

I n t r u s i v e R h y o l i t e and P o r p h y r y (Cur) 

A n u m b e r of i s o l a t e d i n t r u s i v e b o d i e s , c o m p o s e d m a i n l y of f l o w - b a n d e d r h y o l i t e , h a v e 
b e e n m a p p e d in t h e S h e e t a r e a ; t h e y a r e p r o b a b l y r e l a t e d to the Upper C a r b o n i f e r o u s (?) 
v o l c a n i c s . M o s t of t h e m a r e conf ined to a b e l t b e t w e e n C a m p Oven Mountain i n the n o r t h ­
e a s t and Mount Malakoff in the s o u t h w e s t . Other o c c u r r e n c e s a r e at C o r n i s h m a n Hi l l 
n e a r B r o u g h t o n , at Mount Stone in t h e s o u t h e a s t e r n c o r n e r of the S h e e t a r e a , and at 
s e v e r a l s c a t t e r e d l o c a l i t i e s in the R a v e n s w o o d 1 - m i l e S h e e t a r e a . 

At Mount B e l l e v u e and n e a r P a l l a m a n a h o m e s t e a d the r h y o l i t e s a r e l a r g e l y c o n c e a l e d 
b y l a t e r i t e , but e l s e w h e r e t h e y f o r m h i l l s w h i c h v a r y f r o m a f e w t e n s of f e e t a b o v e t h e 
s u r r o u n d i n g c o u n t r y to s e v e r a l h u n d r e d f e e t . On the a i r - p h o t o g r a p h s t h e y do not a l w a y s 
s h o w a d i s t i n c t i v e p a t t e r n o r t o n e , and t h e y c o m m o n l y s u p p o r t a thin c o v e r of b r o a d -
l e a f e d i r o n b a r k t r e e s . S ix m i l e s w e s t of C a m p O v e n Mountain a m a s s of f l o w - b a n d e d 
r h y o l i t e , m e a s u r i n g about 3 m i l e s b y 2 m i l e s , i n t r u d e s the Cape R i v e r B e d s . P o o r l y 
c o n s o l i d a t e d m e d i u m - g r a i n e d y e l l o w to pink tuffs c r o p out in a s m a l l c r e e k o n the s o u t h ­
w e s t e r n m a r g i n o f the r h y o l i t e . T h e tuf fs con ta in g r a i n s of quartz and f r a g m e n t s o f a c i d 
p o r p h y r y and f i n e - g r a i n e d a n d e s i t e . A r h y o l i t e dyke i n t r u d e s the C a p e R i v e r B e d s ha l f 
a m i l e nor th of the m a i n m a s s . It t r e n d s n o r t h e a s t s u b p a r a l l e l to the m a r g i n of the m a i n 
i n t r u s i o n . 

T h e i r r e g u l a r m a s s of r h y o l i t e in the C a p e R i v e r B e d s 5 m i l e s w e s t - s o u t h w e s t o f 
C a m p O v e n Mounta in c o n s i s t s o f th ick s i l l s w h i c h e x t e n d to the n o r t h e a s t and s o u t h w e s t 
o f a s m a l l c e n t r a l b o d y . In a t r i b u t a r y of P i n n a c l e C r e e k a s i l l 150 f e e t th ick i s e x p o s e d . 
Wi th in 4 f e e t o f the l o w e r c o n t a c t the r o c k h a s a f l o w - b a n d e d r h y o l i t i c t e x t u r e , but i t 
p a s s e s u p w a r d s into a f ine w h i t e p o r p h y r y w i t h p h e n o c r y s t s of r o u n d e d quartz and o r a n g e 
f e l d s p a r up to 1.5 m m a c r o s s . T h e r e i s a s t r o n g jo int s y s t e m n o r m a l to the c o n t a c t . 

T h e T h r e e S i s t e r s 4 m i l e s n o r t h - n o r t h w e s t of Mount C o o p e r c o n s i s t of a n u m b e r 
of q u a r t z p o r p h y r y d y k e s and i r r e g u l a r i n t r u s i o n s cut t ing the R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x . 
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N e a r P a l l a m a n a h o m e s t e a d a l o w r i d g e of r h y o l i t e a f ew h u n d r e d y a r d s w i d e t r e n d s 
s o u t h w e s t . T h e r h y o l i t e i s p u r p l i s h b r o w n and s t r o n g l y f l o w - b a n d e d , but l o c a l l y i t i s 
s p h e r u l i t i c , p o r p h y r i t i c , and a u t o b r e c c i a t e d . The f l ow banding i s v e r t i c a l w h e r e the 
r h y o l i t e i n t r u d e s the R a y m o n d F o r m a t i o n at the s o u t h w e s t e r n end of the r i d g e . T h e 
r h y o l i t e i s s t r o n g l y f r a c t u r e d , g e n e r a l l y at r ight a n g l e s to t h e f l ow b a n d i n g , and the 
f r a c t u r e s a r e f i l l e d b y r e d j a s p e r o i d m a t e r i a l . 

N e a r N e w V i c t o r i a D o w n s h o m e s t e a d a g r o u p of l ow h i l l s , a l s o c a l l e d t h e T h r e e 
S i s t e r s , i s c o m p o s e d of f l o w - b a n d e d r h y o l i t e . T h e r h y o l i t e c o n t a i n s g l o m e r o p o r p h y r i t i c 
c l u s t e r s o f quartz p h e n o c r y s t s in a f e l s i t i c g r o u n d m a s s . T h e f l o w band ing i s v e r y 
c o n t o r t e d and g e n e r a l l y n e a r l y v e r t i c a l . S i m i l a r r h y o l i t e o c c u r s in a w a s h a w a y 2 m i l e s 
s o u t h w e s t of S l o g a n D o w n s h o m e s t e a d . Mount Rag lan i s c o m p o s e d of pink h o l o c r y s t a l l i n e 
p o r p h y r i t i c f l o w - b a n d e d r h y o l i t e . T h e f low banding i s c o n t o r t e d and s t e e p l y d ipping . 
Mount B e l l e v u e c o n s i s t s m a i n l y of p u r p l e p o r p h y r i t i c f l o w - b a n d e d d a c i t e . T h e banding i s 
g e n e r a l l y c o n t o r t e d and s t e e p l y d ipping , and c o n s i s t s of l a y e r s o f h o l o c r y s t a l l i n e m a t e r i a l 
s e p a r a t e d by l a y e r s o f g l a s s 1 m m th ick . N o r t h e a s t of Mount Malakoff a r e a n u m b e r of 
l o w h i l l s c o m p o s e d of f l o w - b a n d e d f i n e - g r a i n e d p o r p h y r i t i c t r a c h y a n d e s i t e w h i c h a p p e a r 
to in trude the Star o f Hope F o r m a t i o n . A g a i n , the f low banding i s c o n t o r t e d and s t e e p l y 
d ipping . 

Mount S t o n e , 5 m i l e s s o u t h of Mount M c C o n n e l l h o m e s t e a d , i s c o m p o s e d of p i n k i s h 
buff to w h i t e s p h e r u l i t i c r h y o l i t e . 

The C o r n i s h m a n s o u t h of B r o u g h t o n i s c o m p o s e d of f l o w - b a n d e d r h y o l i t e and p o r ­
p h y r i t i c r h y o l i t e w h i c h i n t r u d e the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . B r e c c i a o c c u r s 
at the c o n t a c t , and, w e s t of the h i l l , d y k e s f r o m the m a i n m a s s in trude the g r a n o d i o r i t e . 
Many of the d y k e s h a v e a c u r v i l i n e a r t r e n d , s u b p a r a l l e l to the m a r g i n of the m a i n m a s s . T h e 
r h y o l i t e s probab ly f o r m the p lug of a v o l c a n o f r o m w h i c h the a c i d l a v a s i m m e d i a t e l y to 
the e a s t of T h e C o r n i s h m a n w e r e e x t r u d e d . 

T h e s u m m i t o f B l u e Mounta in , 5 m i l e s n o r t h of R a v e n s w o o d , a p p e a r s to c o n s i s t o f 
r h y o l i t e . T h e r o c k s w e r e s e e n o n l y f r o m a l ight a i r c r a f t , but h a v e the g e n e r a l c o l o u r , 
jo int s y s t e m , and r u g g e d t o p o g r a p h y of the i n t r u s i v e r h y o l i t e s in the T o w n s v i l l e S h e e t 
a r e a . 

N u m e r o u s i r r e g u l a r d y k e s of l ight g r e y a c i d v o l c a n i c ( ? ) b r e c c i a c r o p out in a 
b r e c c i a t e d and m y l o n i t i z e d l a t e g r a n i t e p h a s e of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x 
5 m i l e s n o r t h - n o r t h e a s t of Mount C o o p e r . T h e b r e c c i a c o n s i s t s of quartz (10%), f e l d s p a r 
(15%), c l i n o p y r o x e n e and h o r n b l e n d e (5%), m i n o r t o u r m a l i n e , and abundant l i t h i c f r a g m e n t s 
( ch ie f ly r e d a c i d g r a n i t e , b a s i c v o l c a n i c s , h o r n f e l s , c h l o r i t e s c h i s t ) s e t in a v e r y f ine 
m a t r i x w h i c h h a s b e e n a l t e r e d to c l a y . T h e s o u r c e of the l i t h i c f r a g m e n t s ( e x c e p t for t h e 
g r a n i t e ) i s unknown. 

A s m a l l i n t r u s i o n of r e d q u a r t z - f e l d s p a r p o r p h y r y c u t s t h e S t a r of Hope F o r m a t i o n 
3 m i l e s north of Mount M c C o n n e l l h o m e s t e a d , and an a r c u a t e i n t r u s i o n of r e d p o r p h y r y h a s 
b e e n e m p l a c e d a l o n g a fau l t b e t w e e n the St A n n s F o r m a t i o n and t h e Ukalunda B e d s n e a r 
F a i r v i e w Hi l l . F . O l g e r s ( p e r s . c o m m . ) r e g a r d s the F a i r v i e w H i l l o c c u r r e n c e a s p a r t of 
a r i n g - l i k e f a u l t - c o n t r o l l e d f e e d e r r e l a t e d to the Bulgonunna V o l c a n i c s in the B o w e n 
S h e e t a r e a . 

T h e i r r e g u l a r p o r p h y r y and r h y o l i t e i n t r u s i o n s (too s m a l l to m a p ) cu t t ing the 
u n n a m e d v o l c a n i c s ( D / C v ) nor th of C r a n b o u r n e h o m e s t e a d a r e in truded b y a n d e s i t e 
d y k e s . 

T h e T i t o v d i s s e m i n a t e d and v e i n l e t - t y p e c o p p e r and m o l y b d e n u m p r o s p e c t 10 m i l e s 
n o r t h w e s t of R a v e n s w o o d i s c e n t r e d on a l o w r i s e f o r m e d f r o m a s m a l l i n t r u s i o n of 
f e l d s p a r - quartz p o r p h y r y . 
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U P P E R C A R B O N I F E R O U S TO LOWER P E R M I A N 
( T a b l e 5) 

S e v e r a l e p i z o n a l s t o c k s and c o m p l e x e s in the e a s t e r n p a r t of the S h e e t a r e a a r e 
r e g a r d e d a s Upper C a r b o n i f e r o u s to L o w e r P e r m i a n in a g e . T w o of t h e m ( T u c k e r s I g n e o u s 
C o m p l e x and B o o r i I g n e o u s C o m p l e x ) h a v e y i e l d e d K / A r i s o t o p i c a g e s o f about 2 8 0 m . y . 
o n b i o t i t e (Webb, 1 9 6 9 ) , w h i c h i s about the a g e of the b o u n d a r y b e t w e e n the C a r b o n i f e r o u s 
and P e r m i a n p e r i o d s . T h e T u c k e r s and B o o r i I g n e o u s C o m p l e x e s a r e d e s c r i b e d i n ful l 
b y C l a r k e (1969 , unpubl . ) and a r e o n l y s u m m a r i z e d b e l o w . T h e o t h e r l a t e P a l a e o z o i c 
s t o c k s ( C - P g ) a r e u n n a m e d . A l l c o n s i s t of m a s s i v e u n s t r e s s e d r o c k s , and a r e o n l y r a r e l y 
i n t r u d e d b y d y k e s . 

T h e s i l l - l i k e i n t r u s i o n s of a l t e r e d d i o r i t e ( C - P i ) in the s o u t h e a s t e r n p a r t o f the 
S h e e t a r e a cu t r o c k u n i t s a s y o u n g a s the S tar of Hope F o r m a t i o n ( L o w e r C a r b o n i f e r o u s ) , 
and a r e p r o v i s i o n a l l y r e g a r d e d a s Upper C a r b o n i f e r o u s o r L o w e r P e r m i a n . T h e r h y o l i t e 
p l u g of Mount C o o p e r ( C - P y ) m a y b e r e l a t e d to the U p p e r C a r b o n i f e r o u s v o l c a n i c s 
(Cuv) , o r a l t e r n a t i v e l y to a g r o u p o f Upper P e r m i a n r h y o l i t e p l u g s i n t h e B o w e n S h e e t 
a r e a ( P a i n e e t a l . , in p r e p , a ) . 

T u c k e r s I g n e o u s C o m p l e x 
(new n a m e ) 

T h e T u c k e r s I g n e o u s C o m p l e x ( C l a r k e , Appendix 3 , t h i s R e p o r t ) f o r m s the b o u l d e r -
s t r e w n T u c k e r s R a n g e and a d j a c e n t b l a c k - s o i l p l a i n s . T h e r a n g e h a s a r e l i e f of u p to 
9 0 0 f e e t . F o u r p h a s e s w e r e m a p p e d b y C l a r k e ( s e e T a b l e 5 ) . 

T h e i n i t i a l p h a s e ( C - P t j ) c o n s i s t s of g a b b r o , but at t h e w e s t e r n end of the c o m p l e x 
the g a b b r o g i v e s w a y to d i o r i t e and m a n g e r i t e w h i c h c o n t a i n a p p r e c i a b l e a m o u n t s of 
p o t a s h f e l d s p a r . T h e d i o r i t e and m a n g e r i t e g r a d e into t o n a l i t e and g r a n o d i o r i t e of t h e 
s e c o n d p h a s e ( C - l ^ ) , w h i c h f o r m s the m a i n p a r t o f the T u c k e r s R a n g e . T h e t h i r d p h a s e , 
of g r a n o d i o r i t e and a d a m e l l i t e , o c c u r s a s a b i f u r c a t i n g t a b u l a r i n t r u s i o n , Y - s h a p e d in 
p l a n , the two a r m s of w h i c h d ip n o r t h at c o n v e r g i n g a n g l e s . D y k e s , v e i n s , and s m a l l b o s s e s 
o f l e u c o g r a n i t e and l e u c o a d a m e l l i t e (C-Pt^) cu t a l l the o t h e r p h a s e s of the c o m p l e x . 

T h e T u c k e r s I g n e o u s C o m p l e x i n t r u d e s the U p p e r C a r b o n i f e r o u s ( ? ) v o l c a n i c s (Cuv) 
w h i c h r e s t o n the e r o d e d s u r f a c e of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . T h e s u c c e s s i v e 
p h a s e s s h o w a p r o g r e s s i v e i n c r e a s e in the p r o p o r t i o n of a l k a l i f e l d s p a r and q u a r t z . 

B o o r i I g n e o u s C o m p l e x 
(new n a m e ) 

T h e B o o r i I g n e o u s C o m p l e x ( C l a r k e , Appendix 3 , t h i s R e p o r t ) f o r m s the Kirk 
R a n g e 10 m i l e s w e s t o f R a v e n s w o o d . T h e r a n g e i s up to 800 f e e t h i g h e r than t h e s u r r o u n d ­
i n g c o u n t r y o c c u p i e d b y the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . T h r e e p h a s e s w e r e 
m a p p e d b y C l a r k e ( s e e T a b l e 5 ) . 

T h e in i t i a l p h a s e ( C - Pb-^) c o n s i s t s of w h i t e l e u c o g r a n i t e w h i c h i n t r u d e s v o l c a n i c s 
(Cur) e a s t of the Kirk R a n g e . T h e l e u c o g r a n i t e h a s b e e n s h e a r e d , m y l o n i t i z e d , and r e ­
c r y s t a l l i z e d b y the i n t r u s i o n of the s e c o n d p h a s e ( C - P b 2 ) , w h i c h f o r m s the l o w c o u n t r y 
a l o n g the e a s t e r n s i d e of the Kirk R a n g e . A l l the r o c k s of the t h i r d p h a s e ( C - P b 3 ) f a l l 
w i t h i n the g r a n o d i o r i t e - a d a m e l l i t e r a n g e , but g r a n o d i o r i t e p r e d o m i n a t e s . T h i n d y k e s and 
v e i n s o f l e u c o a d a m e l l i t e a r e c o m m o n around t h e m a r g i n s of t h e c o m p l e x , and i n t r u d e 
a l l p h a s e s . 

T h e B o o r i and T u c k e r s I g n e o u s C o m p l e x e s a r e p r o b a b l y c o m a g m a t i c . B o t h c o m p l e x e s 
p o s t d a t e t h e s h e a r z o n e s and d y k e s cut t ing the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 
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D i o r i t i c I n t r u s l v e s ( C - P i ) 

D i o r i t e , g a b b r o , and d o l e r i t e o c c u r a s par t ly c o n c o r d a n t i n t r u s i o n s in the Upper 
D e v o n i a n and L o w e r C a r b o n i f e r o u s s e d i m e n t s . T h e i n t r u s i o n s a r e d e u t e r i c a l l y a l t e r e d and 
g e n e r a l l y g i v e r i s e to b l a c k - s o i l p l a i n s . 

T w o and a half m i l e s n o r t h e a s t of Cranbourne h o m e s t e a d an a r e a of about 3 s q u a r e 
m i l e s of b l a c k s o i l c o n t a i n s s c a t t e r e d o u t c r o p s of d i o r i t e and k indred r o c k s . About 1 
s q u a r e m i l e of t h i s a r e a l i e s in the C h a r t e r s T o w e r s S h e e t a r e a . On the a i r - p h o t o g r a p h s 
the b l a c k s o i l h a s a c h a r a c t e r i s t i c s m o o t h t e x t u r e and dark g r e y tone . The r o c k s a r e v e r y 
a l t e r e d , but m e d i u m - g r a i n e d d i o r i t e a p p e a r s to b e predominant . F i n e and c o a r s e - g r a i n e d 
d i o r i t e s a r e a l s o p r e s e n t ; the c o a r s e r r o c k s conta in p l a g i o c l a s e and hornblende c r y s t a l s 
u p to 1 c m long . The p l a g i o c l a s e i s di f f icult to ident i fy , and i t i s p o s s i b l e that gabbro i s 
a l s o p r e s e n t . The o r i g i n a l t e x t u r e and m i n e r a l s h a v e g e n e r a l l y b e e n o b l i t e r a t e d b y d e u t e r i c 
a l t e r a t i o n to p r e h n i t e , c h l o r i t e , e p i d o t e , c a l c i t e , c l i n o z o i s i t e , and c l a y m i n e r a l s . The 
d e v e l o p m e n t of p r i s m a t i c quartz c r y s t a l s up to 2.5 m m long in s t r o n g l y e p i d o t i z e d n a r r o w 
b a n d s in the c o a r s e r p a r t s , and the d e v e l o p m e n t of g e o d e s l ined with an o u t e r l a y e r of 
c a l c i t e and an inner l a y e r of p r i s m a t i c quar tz , a r e probably a l s o the r e s u l t of d e u t e r i c 
a l t e r a t i o n . S o m e o l i v i n e d o l e r i t e o c c u r s a s b l o c k s in the b l a c k s o i l , but i t s r e l a t i o n s h i p 
to the d i o r i t e i s unknown. The m a i n r o c k t y p e s in the B o w e n Sheet a r e a a r e p y r o x e n e 
d i o r i t e and g r e e n i s h g r e y p y r o x e n e m o n z o n i t e . T h e m o n z o n i t e c o n t a i n s n u m e r o u s s m a l l 
c l u s t e r s of pink f e l d s p a r and quartz with a rad ia l s t r u c t u r e . 

A 2 0 - f o o t s i l l j u s t w e s t of the G r e e n S w a m p (north of the junct ion of the S e l l h e i m 
and Sut tor R i v e r s ) c o n s i s t s of a l t e r e d g r e e n i s h g r e y m e d i u m - g r a i n e d p y r o x e n e d i o r i t e . 

S e v e r a l a r e a s of d i o r i t e have b e e n mapped b e t w e e n the Cape and Suttor R i v e r s . 
A s p e c i m e n f r o m B i l g a C r e e k ( s o u t h - s o u t h w e s t of Mount Sebas topo l ) c o n s i s t s of f i n e ­
g r a i n e d l e u c o c r a t i c b i o t i t e - q u a r t z - a u g i t e d i o r i t e wi th a g r a n i t i c to subophi t i c t e x t u r e . 
T h e o c c u r r e n c e about 7 m i l e s w e s t of Dandenong Park h o m e s t e a d c o n s i s t s of c o a r s e 
d i o r i t e wi th a g r a n i t i c t e x t u r e ; the d i o r i t e i s c o m p o s e d of p l a g i o c l a s e (65%), s e c o n d a r y 
a l t e r a t i o n p r o d u c t s (30%), aug i te (5%), and m i n o r quar tz . T h e a l t e r a t i o n p r o d u c t s inc lude 
s e r p e n t i n e , e p i d o t e , c l i n o z o i s i t e , c h l o r i t e , and c a l c i t e . C a l c i t e v e i n s a r e c o m m o n in the 
d i o r i t e . 

Many indiv idual d i o r i t i c i n t r u s i o n s h a v e b e e n p h o t o - i n t e r p r e t e d e a s t of the Suttor 
R i v e r . Half a m i l e n o r t h e a s t of Arthur P l a i n s h o m e s t e a d a u r a l i t i z e d gabbro c r o p s out 
a m o n g s t r e c r y s t a l l i z e d a n d e s i t i c tuffs of the St Anns F o r m a t i o n . It h a s an inequ igranu lar 
t e x t u r e , and i s c o m p o s e d of l a b r a d o r i t e (?) (30%), u r a l i t i z e d c l i n o p y r o x e n e (35%), and 
c h l o r i t e , p r e h n i t e , and a c t i n o l i t e (35%). S p a r s e o u t c r o p s of a l t e r e d d o l e r i t e o c c u r b e s i d e 
the road 2 m i l e s south of Mount McConne l l h o m e s t e a d . T h e d o l e r i t e h a s a g r a n i t i c t e x t u r e 
and c o n s i s t s of a l t e r e d a n d e s i n e - l a b r a d o r i t e (65%), c l i n o p y r o x e n e (15%), and s e r p e n t i n e , 
c a l c i t e , e p i d o t e , and m i n o r s i d e r i t e (20%). 

M o s t of t h e s e b o d i e s have an i r r e g u l a r o u t c r o p , but b e t w e e n Mount McConne l l and 
A r t h u r P l a i n s h o m e s t e a d s they a r e roughly p a r a l l e l wi th the s t r i k e of the D r u m m o n d Group . 

T h e d i o r i t e s a r e L o w e r C a r b o n i f e r o u s o r y o u n g e r in a g e . 

Rhyo l i t e P l u g ( C - P y ) 

T h e r h y o l i t e plug of Mount C o o p e r h a s a youthful topographic f o r m , w h i c h s u g g e s t s 
that it m a y b e y o u n g e r than the Upper C a r b o n i f e r o u s g r o u p of a c i d v o l c a n i c s . 

T h e s t e e p - s i d e d mount i s a p r o m i n e n t l o c a l l a n d m a r k , w h i c h r i s e s s o m e 700 f e e t 
a b o v e the s u r r o u n d i n g g r a n i t e . It i s c o m p o s e d of m u l t i c o l o u r e d f luidal r h y o l i t e and 
r h y o l i t e b r e c c i a , which intrude the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . The plug w a s 
f i r s t d e s c r i b e d by Rands (1891) , and M a c l a r e n (1900) mapped the mounta in a s a v o l c a n i c 
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f o c u s o r neck . It i s c i r c u l a r in plan and i s a l m o s t i d e n t i c a l wi th Mount M c C o n n e l l (just 
w i th in the B o w e n S h e e t a r e a ) in s h a p e and c o m p o s i t i o n . 

T h e age of Mount C o o p e r i s unknown, but it i s probab ly p r e - T e r t i a r y . 

G r a n i t i c S t o c k s (C- Pg) 

T h e c h a r a c t e r i s t i c s o f the u n n a m e d la te P a l a e o z o i c g r a n i t i c s t o c k s a r e s u m m a r i z e d 
in T a b l e 6. 

T h e M o l y b d e n i t e C r e e k s t o c k l i e s m a i n l y wi thin the T o w n s v i l l e S h e e t a r e a . In the 
C h a r t e r s T o w e r s S h e e t a r e a it f o r m s h igh r u g g e d c o u n t r y d r a i n e d by M o l y b d e n i t e C r e e k . 
T h e s t o c k i s a c o m p o s i t e body: north of Molybden i t e C r e e k it c o n s i s t s m a i n l y of g r a n o d i o r i t e , 
but g r a d e s into l e u c o c r a t i c m i c r o g r a n i t e ; s o u t h of the c r e e k a s e p a r a t e i n t r u s i o n of p ink i sh 
g r e y m e d i u m - g r a i n e d b i o t i t e a d a m e l l i t e a p p e a r s to in trude the g r a n o d i o r i t e (F ig . 9) . 
T h e M o l y b d e n i t e C r e e k s t o c k i n t r u d e s the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 

F i g . 9 . Range f o r m e d by a s t o c k of l a t e P a l a e o z o i c b i o t i t e a d a m e l l i t e 7 m i l e s NE of 
R a v e n s w o o d . Roughly o v a l in p lan , the s t o c k i s the y o u n g e s t i n t r u s i o n of a c o m p o s i t e 
body d r a i n e d by Molybden i t e C r e e k . T h e s t o c k i n t r u d e s t h e R a v e n s w o o d G r a n o d i o r i t e 

C o m p l e x , w h i c h f o r m s the s u r r o u n d i n g l o w e r - l y i n g c o u n t r y . 

A s t o c k 3 m i l e s in d i a m e t e r i n t r u d e s the Mount W i n d s o r V o l c a n i c s and R a v e n s w o o d 
G r a n o d i o r i t e C o m p l e x in the h e a d w a t e r s of F i s h C r e e k , in the Robey R a n g e . It f o r m s r u g g e d 
h i l l s w h i c h r i s e s e v e r a l hundred f e e t a b o v e the s u r r o u n d i n g c o u n t r y . Only the n o r t h w e s t e r n 
m a r g i n of the s t o c k w a s e x a m i n e d , w h e r e it c o n s i s t s of r e d and b r o w n p o r p h y r i t i c b i o t i t e 
l e u c o g r a n i t e . F l o w - b a n d e d f e l s i t e d y k e s in trude the Mount W i n d s o r V o l c a n i c s n e a r b y . 

A s m a l l s t o c k of m e d i u m - g r a i n e d b i o t i t e a d a m e l l i t e i s l o c a t e d 1 m i l e s o u t h - s o u t h w e s t 
of Mount Canton , north of Stony C r e e k . T h e s t o c k i s s e m i c i r c u l a r in p lan and i t s g r e a t e s t 
l ength i s a long the s o u t h e a s t e r n m a r g i n , w h e r e i t i s fau l ted a g a i n s t v o l c a n i c s (Cuv) . T h e 
a d a m e l l i t e i s c r e a m to p a l e pink and c o n t a i n s s m a l l x e n o l i t h s o f f ine d i o r i t e w h i c h c o n t a i n s 
abundant s m a l l a c i c u l a r c r y s t a l s of h o r n b l e n d e . T h i s a c i c u l a r type of h o r n b l e n d e (usua l ly 
g r e e n ) o c c u r s in o t h e r l a t e P a l a e o z o i c g r a n i t i c b o d i e s s u c h a s the Mundic I g n e o u s C o m p l e x 
and the g r a n i t e at Mount Stuart n e a r T o w n s v i l l e . T h e s t o c k i n t r u d e s the R a v e n s w o o d 
G r a n o d i o r i t e C o m p l e x . 
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T A B L E 6: U N N A M E D U P P E R 

L o c a l i t y 

M o l y b d e n i t e C r e e k 

F o r m 

I r r e g u l a r c o m p o s i t e i n t r u s i o n , 
i n c l u d i n g y o u n g e r s t o c k ( C - P g j ) 

F i s h C r e e k C i r c u l a r s t o c k 

Stony C r e e k S e m i c i r c u l a r s t o c k 

L u l u P o c k e t C i r c u l a r s t o c k 

Mt Stone I r r e g u l a r i n t r u s i o n , o n l y p a r t l y 
u n r o o f e d 

St A n n e s C r o s s R a n g e Ovate s t o c k 

TO LOWER PERMIAN GRANITIC STOCKS ( C - P g ) 

L i t h o l o g y 

G r a n o d i o r i t e to l e u c o g r a n i t e ; 
y o u n g e r s t o c k i s b i o t i t e 
a d a m e l l i t e 

Red and b r o w n p o r p h y r i t i c b i o t i t e 
l e u c o g r a n i t e 

M e d i u m - g r a i n e d b i o t i t e 
a d a m e l l i t e ; d i o r i t i c x e n o l i t h s 

White and g r e y m e d i u m to c o a r s e ­
g r a i n e d g r a n o d i o r i t e ; abundant 
l a r g e x e n o l i t h s of f ine to m e d i u m -
g r a i n e d g r a n o d i o r i t e c o n t a i n i n g 
a c i c u l a r h o r n b l e n d e 

H o r n b l e n d e - b i o t i t e g r a n d i o r i t e 

B i o t i t e a d a m e l l i t e , g r a n i t i c to 
m i c r o g r a p h i c t e x t u r e ; m a r g i n a l 
z o n e of q u a r t z - f e l d s p a r p o r p h y r y 

R e m a r k s 

In trudes R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x . G e n e r a l l y r u g g e d c o u n t r y 

I n t r u d e s Mount W i n d s o r V o l c a n i c s 
and R a v e n s w o o d G r a n o d i o r i t e C o m ­
p l e x . Rugged c o u n t r y . Abundant a s ­
s o c i a t e d r h y o l i t e d y k e s 

In trudes R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x . P a r t l y bounded b y f a u l t s . 
L o w - l y i n g c o u n t r y 

I n t r u d e s g r a n i t e m a p p e d w i t h l a t e 
a c i d p h a s e (O-Da) of R a v e n s w o o d 
G r a n o d i o r i t a C o m p l e x . L o w - l y i n g 
c o u n t r y 

I n t r u d e s St A n n s F o r m a t i o n and 
p r o b a b l y d o l e r i t e ( C - P i ) . R e l a t i o n ­
s h i p to r h y o l i t e (Cur) unknown. L o w -
l y i n g c o u n t r y 

In trudes St A n n s and S c a r t w a t e r 
F o r m a t i o n s and d o l e r i t e ( C - P i ) . 
S m a l l o f f s h o o t s o f q u a r t z - f e l d s p a r 
p o r p h y r y 



L u l u P o c k e t , 16 m i l e s s o u t h - s o u t h e a s t o f R a v e n s w o o d , i s a d e p r e s s i o n i n t h e Robey 
R a n g e , f o r m e d b y a s u b c i r c u l a r s t o c k of w h i t e to g r e y , m e d i u m to c o a r s e g r a n o d i o r i t e , 
2 .5 m i l e s i n d i a m e t e r . T h e s t o c k i n t r u d e s g r a n i t e m a p p e d w i t h t h e l a t e a c i d p h a s e of the 
R a v e n s w o o d G r a n o d i o r i t e C o m p l e x ( O - D a ) , w h i c h f o r m s the s u r r o u n d i n g h i l l s . T h e g r a n o d i o ­
r i t e c o n t a i n s n u m e r o u s x e n o l i t h s o f f i n e to m e d i u m - g r a i n e d g r a n o d i o r i t e c o n t a i n i n g abundant 
a c i c u l a r h o r n b l e n d e . 

T h e Mount Stone s t o c k i s a h o r n b l e n d e - b i o t i t e g r a n o d i o r i t e w h i c h c r o p s out i n two 
p l a c e s n e a r A r t h u r P l a i n s h o m e s t e a d in the s o u t h e a s t e r n p a r t o f the S h e e t a r e a . T h e o u t ­
c r o p s a p p a r e n t l y b e l o n g to a p a r t l y u n r o o f e d b o d y w h i c h i n t r u d e s the St A n n s F o r m a t i o n . An 
i n t r u s i v e c o n t a c t i s e x p o s e d ha l f a m i l e s o u t h e a s t o f the h o m e s t e a d , w h e r e i m p u r e a r e n i t e s 
h a v e b e e n m e t a m o r p h o s e d t o o r t h o c l a s e - s e r i e i t e - q u a r t z h o r n f e l s c o n t a i n i n g a f e w p o i k i l o -
b l a s t i c c r y s t a l s o f m u s c o v i t e and c h l o r i t e . T h e a g e r e l a t i o n s b e t w e e n t h i s s t o c k and the 
n e a r b y i n t r u s i v e r h y o l i t e (Cur) and d i o r i t e ( C - D i ) a r e not known. T h e s o u t h w e s t e r n p a r t of 
an o v a l s t o c k of a d a m e l l i t e / g r a n o d i o r i t e f o r m s the St A m i e s C r o s s R a n g e w h i c h r i s e s 350 
f e e t a b o v e the s u r r o u n d i n g c o u n t r y . E l s e w h e r e t h e s t o c k h a s r a t h e r l o w r e l i e f . T w o m i l e s 
w e s t - s o u t h w e s t o f A r t h u r P l a i n s h o m e s t e a d the i n t r u s i o n c o n s i s t s o f a d a m e l l i t e o r g r a n o d i o ­
r i t e w i t h a g r a n i t i c to m i c r o g r a p h i c t e x t u r e . It i s c o m p o s e d o f o l i g o c l a s e (50%), p o t a s h 
f e l d s p a r (25%), quartz (20%), and r e d - b r o w n b i o t i t e (5%). A n a r r o w z o n e of q u a r t z - f e l d s p a r 
p o r p h y r y o c c u r s a r o u n d t h e m a r g i n o f the s t o c k . T w o s m a l l b o d i e s o f s i m i l a r q u a r t z - f e l d s p a r 
p o r p h y r y i n t r u d e the St A n n s and S c a r t w a t e r F o r m a t i o n s n e a r b y , and a r e p r o b a b l y o f f s h o o t s 
o f t h e s t o c k . R a r e m a r c a s i t e c o a t s j o i n t s and f r a c t u r e s in the St A n n s F o r m a t i o n n e a r a 
f a u l t w h i c h d i s p l a c e s the e a s t e r n c o n t a c t of the s t o c k . 

U P P E R P E R M I A N 
(Table 5) 

B e t t s C r e e k B e d s 

T h e B e t t s C r e e k B e d s (Vine e t a l . , 1 9 6 4 , unpubl . ) c o n s i s t o f l i t h i c s a n d s t o n e , th ick 
q u a r t z o s e p e b b l e and c o b b l e c o n g l o m e r a t e , s i l t s t o n e (in p l a c e s s a n d y o r p e b b l y ) , m u d s t o n e , 
c a r b o n a c e o u s s h a l e , c o a l , and m i n o r tuff. T h e t y p e a r e a of the b e d s i s n e a r P e n t l a n d , in 
the Hughenden S h e e t a r e a . T h e B e t t s C r e e k B e d s u n c o n f o r m a b l y o v e r l i e the C a p e R i v e r 
B e d s and a r e in turn u n c o n f o r m a b l y o v e r l a i n b y t h e L o w e r T r i a s s i c W a r a n g S a n d s t o n e . 
A G l o s s o p t e r i s a s s e m b l a g e f r o m t h e type l o c a l i t y and o t h e r e x p o s u r e s f a r t h e r w e s t 
i n d i c a t e s an U p p e r P e r m i a n a g e (White , 1 9 6 4 , unpubl . ) , w h i c h h a s b e e n c o n f i r m e d b y 
p a l y n o l o g i c a l e v i d e n c e ( E v a n s , 1 9 6 4 , unpubl . ) . 

T h e B e t t s C r e e k B e d s e x t e n d in to t h e C h a r t e r s T o w e r s S h e e t a r e a s o u t h o f t h e C a p e 
R i v e r to a po in t 3 m i l e s s o u t h e a s t o f M i l r a y h o m e s t e a d , w h e r e t h e y a r e o v e r l a i n b y 
C a i n o z o i c s e d i m e n t s . T h e b e d s a r e p o o r l y e x p o s e d and the o n l y o u t c r o p s c o n s i s t of 
i s o l a t e d th i ck b e d s of l i t h i c s a n d s t o n e , c o m m o n l y k a o l i n i t i c , in w h i c h d e v i t r i f i e d g l a s s 
i s t h e m a i n l a b i l e c o n s t i t u e n t . T h e a r e n i t e s a r e m a i n l y f ine to v e r y f i n e - g r a i n e d , but 
s o m e th in b e d s o f q u a r t z o s e p e b b l e and c o b b l e c o n g l o m e r a t e a r e a l s o p r e s e n t . C o a r s e 
s i l t s t o n e and s a n d y s i l t s t o n e , g e n e r a l l y m o r e q u a r t z o s e than the a r e n i t e s , and m u d s t o n e 
o c c u r a s r u b b l e in c r e e k b e d s . T h e m u d s t o n e i s m a i n l y b l o c k y and o n l y r a r e l y m i c a c e o u s 
and f i s s i l e . S o m e i n d e t e r m i n a t e p lant m a t e r i a l s i s p r e s e n t in the f i n e r s e d i m e n t s . T h e 
t h i c k n e s s of t h e B e t t s C r e e k B e d s i n t h e C h a r t e r s T o w e r s S h e e t a r e a i s unknown, but i t i s 
p r o b a b l y s i m i l a r to that in the t y p e a r e a (about 5 0 0 ft) . 

In the Hughenden S h e e t a r e a t h e c o a l s e a m s and c a r b o n a c e o u s s h a l e i n the u p p e r p a r t 
o f the B e t t s C r e e k B e d s i n d i c a t e a c o n t i n e n t a l , probab ly s w a m p y , e n v i r o n m e n t . T h e g r a i n s 
i n the a r e n i t e s a r e l i t t l e a l t e r e d and m a i n l y suban gu lar to s u b r o u n d e d , w h i c h s u g g e s t s that 
t h e s o u r c e a r e a s m a y h a v e b e e n n e a r b y . C o n t e m p o r a r y a c i d v u l c a n i c i t y i s i n d i c a t e d b y t h e 
p r e s e n c e of tuff, and b y the v o l c a n i c d e t r i t u s in the s e d i m e n t s . T h e s e c h a r a c t e r i s t i c s and 
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the v a r i a t i o n s in the l i tho logy s u g g e s t that the B e t t s C r e e k B e d s w e r e d e p o s i t e d in a non-
m a r i n e e n v i r o n m e n t . T h e y a r e p o s s i b l y o u t w a s h plain and p iedmount d e p o s i t s . 

Mundic I g n e o u s C o m p l e x 
(new n a m e ) 

T h e Mundic Igneous C o m p l e x c o m p r i s e s two g r a n i t e s t o c k s , v o l c a n i c s , m i n o r 
i n t r u s i v e s , and d y k e s . One s t o c k c r o p s out in the C h a r t e r s T o w e r s Sheet a r e a , and the 
o t h e r in the Hughenden Sheet a r e a . T h e s t o c k in the C h a r t e r s T o w e r s Sheet a r e a f o r m s 
the Pent land H i l l s , a r u g g e d and p r o m i n e n t r a n g e n o r t h w e s t of H o m e s t e a d . In t h i s r a n g e 
and i t s n o r t h e r n f o o t h i l l s the c o m p l e x c r o p s out o v e r about 15 s q u a r e m i l e s . T h e c o m p l e x 
i s n a m e d af ter Mundic C r e e k , a t r i b u t a r y of the C a m p a s p e R i v e r , which r i s e s in the 
P e n t l a n d H i l l s . 

In the south , the Pent land H i l l s r i s e abrupt ly about 1700 f e e t above the s u r r o u n d i n g 
c o u n t r y , and the s u m m i t i s 3 0 0 0 f e e t above s e a l e v e l . The nor thern and n o r t h e a s t e r n 
e d g e s a r e not s o s t e e p . 

F i v e m a i n p h a s e s have b e e n d i s t i n g u i s h e d ; the o r d e r of e m p l a c e m e n t , d i s t r i b u t i o n , 
and o t h e r c h a r a c t e r i s t i c s a r e shown in T a b l e 7, and t h e i r r e l a t i o n s h i p s in F i g u r e 10 . 

V o l c a n i c s (Pum^) 

V o l c a n i c b r e c c i a f o r m s a n a r r o w b e l t a long the n o r t h e r n m a r g i n of the s t o c k , and 
a c i d l a v a s c r o p out a long the n o r t h e a s t e r n m a r g i n . T h e b e s t o u t c r o p s a r e at the w e s t e r n 
end of the n o r t h e r n m a r g i n . The v o l c a n i c b r e c c i a h a s a g r e e n i s h g r e y f ine tu f faceous 
m a t r i x , and c o n t a i n s f r a g m e n t s of g r a n i t e f r o m the Lo lw or t h Igneous C o m p l e x , p i e c e s 
o f r h y o l i t e , and b r o k e n g r a i n s of quartz and f e l d s p a r . The f r a g m e n t s r a n g e up to 60 
c m a c r o s s . V i e w e d f r o m s e v e r a l m i l e s to the s o u t h w e s t the b r e c c i a at the w e s t e r n end 
of the o u t c r o p a r e a a p p e a r s to h a v e a c r u d e bedding w h i c h d i p s to the north at about 1 0 ° , 
but no bedding h a s b e e n s e e n in o u t c r o p . L o o s e p i e c e s of p o r p h y r i t i c d a c i t e and r h y o l i t e 
g r a d i n g into m i c r o g r a n i t e o c c u r on a s t e e p s m o o t h s l o p e a long the n o r t h e a s t e r n flank 
of the Pent land H i l l s . S o m e of the r o c k s h e r e m a y b e i n t r u s i v e . A v e r t i c a l i n t r u s i o n 
of pink m i c r o g r a n i t e 100 f e e t th ick , probab ly a r i n g dyke , s e p a r a t e s t h e m f r o m the Cape 
R i v e r B e d s to the e a s t . To the s o u t h w e s t the m i c r o g r a n i t e p a s s e s into the l e u c o g r a n i t e 
o f the m a i n Pent land H i l l s s t o c k ( P u n ^ ) . 

NW S E 
S T E W A R T P E N T L A N O H I L L S 

M U N D I C I G N E O U S C O M P L E X 

11* v " I Volcanic breccia (Pum I) 3 | + . [ Drusy leucogranite (Pum3l 

Microadamellite, microdiorile, dolerite, granite 4 p £ \ £ j Fe/site dykes 
and other minor intrusives (Pum 2J 
Dolerite and microdiorile dykes s | x

 x | Porphyritic microgranite (Pum 4/ 

C O U N T R Y R O C K S 

Lolworth Igneous Complex Vp//A CaPe ff/l/er Beds 
U " I M M ( P t ) 5 9 

F i g . 10 . D i a g r a m m a t i c s e c t i o n , Mundic Igneous C o m p l e x , C h a r t e r s T o w e r s and Hughenden 
Sheet a r e a s . 
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T A B L E 7: S U M M A R Y O F MUNDIC IGNEOUS C O M P L E X , C H A R T E R S TOWERS A N D HUGHENDEN S H E E T A R E A S 

O r d e r of Map S y m b o l 
E m p l a c e m e n t 

5 ( P u m 4 ) 

Rock T y p e s 

L e u c o c r a t i c m i c r o g r a n i t e 

R e m a r k s 

Oval s t o c k . F o r m s r u g g e d Mt 
S t e w a r t (3300 ft a b o v e s e a l e v e l ) 

D i s t r i b u t i o n 
Hughenden C h a r t e r s T o w e r s 

X 

(f) F e l s i t e ( inc luding r h y o l i t e 
and o t h e r a c i d r o c k s ) 

T h i c k d y k e s . S o m e c o n e s h e e t s ( ? ) 
n e a r Mt S t e w a r t . F l o w - b a n d e d 

( P u m 3 ) D r u s y l e u c o g r a n i t e Oval s t o c k . F o r m s r u g g e d 
Pent land H i l l s (3040 ft above 
s e a l e v e l ) 

( P u m 2 ) M i c r o g r a n i t e , 
m i c r o a d a m e l l i t e , 
m i c r o m o n z o n i t e , m i c r o -
d i o r i t e , d i o r i t e , d o l e r i t e 

Minor i n t r u s i v e s . S m a l l b o s s e s 
and b o d i e s of unknown s h a p e . 
A l s o roof pendants o n 
l e u c o g r a n i t e s t o c k ( P u m g ) 

(d) 

( P u m j ) 

D o l e r i t e , m i c r o d i o r i t e 

V o l c a n i c b r e c c i a ; s o m e 
d a c i t e and r h y o l i t e 
r u b b l e on E s l o p e s of 
Pent land H i l l s 

Thin d y k e s 

V o l c a n i c b r e c c i a c r u d e l y b e d d e d . 
C o n t a i n s f r a g m e n t s of L o l w o r t h 
I g n e o u s C o m p l e x . Vent b r e c c i a in 
Hughenden S h e e t a r e a 

X 

X 



M i n o r I n t r u s i v e s (Punig) 

A v e r y v a r i e d s u i t e of f i n e - g r a i n e d p o r p h y r i t i c n o n c r y s t a l l i n e r o c k s rang ing f r o m 
d o l e r i t e to m i c r o g r a n i t e f o r m s a n a r r o w b e l t b e t w e e n the v o l c a n i c b r e c c i a (Pum^) and 
the m a i n l e u c o g r a n i t e s t o c k ( P u m 3 ) , w h i c h i n t r u d e s t h e m . A f e a t u r e c o m m o n to a l l the 
r o c k s i s the p r e s e n c e of abundant p l a g i o c l a s e p h e n o c r y s t s and f ine a c i c u l a r c r y s t a l s of 
a m p h i b o l e in the g r o u n d m a s s . M i c r o a d a m e l l i t e with a s i m i l a r t e x t u r e a p p e a r s to f o r m 
a s m a l l b o s s s o u t h w e s t of Oaky C r e e k ; another b o s s h a s b e e n p h o t o - i n t e r p r e t e d to the 
nor th . S i m i l a r m i c r o a d a m e l l i t e f o r m s roof pendants h igh up in the Pent land H i l l s . F i n e ­
g r a i n e d d i o r i t e with p h e n o c r s y t s of hornb lende , but no a c i c u l a r amphibo le in the g r o u n d -
m a s s , f o r m s the low n o r t h e a s t e r n s h o u l d e r of the Pent land H i l l s s o u t h w e s t of Oaky Yard . 
A l l o c c u r r e n c e s mapped with the subunit P u m 2 a r e c l a s s e d a s m i n o r i n t r u s i v e s , c l o s e l y 
r e l a t e d to the m a i n s t o c k s of the c o m p l e x . T h e p o r p h y r i t i c d i o r i t e s o u t h w e s t of Oaky 
Y a r d i s the on ly m i n o r i n t r u s i v e w h i c h h a s not b e e n d e u t e r i c a l l y a l t e r e d . 

In the n a r r o w b e l t b e t w e e n the v o l c a n i c b r e c c i a and the l e u c o g r a n i t e the r o c k t y p e s 
r a n g e f r o m d o l e r i t e through m i c r o d i o r i t e and m i c r o m o n z o n i t e to m i c r o a d a m e l l i t e and 
m i c r o g r a n i t e . T h e m o s t c o m m o n type i s a p o r p h y r i t i c m i c r o a d a m e l l i t e which c o n s i s t s of 
z o n e d p l a g i o c l a s e p h e n o c r y s t s s e t in a g r o u n d m a s s of r e d f e l d s p a r (probably o r t h o c l a s e ) , 
a c i c u l a r a m p h i b o l e , q u a r t z , and d e u t e r i c a l t e r a t i o n p r o d u c t s . The m o r e b a s i c r o c k s 
c o m m o n l y o c c u r a s x e n o l i t h s in the m o r e a c i d t y p e s . In t e x t u r e and c o m p o s i t i o n s o m e 
of the r o c k s r e s e m b l e t h o s e at the s u m m i t of Mount Stuart , n e a r T o w n s v i l l e (Wyatt e t 
a l . , 1969 ) . T h e d i o r i t e w h i c h f o r m s the low n o r t h e a s t e r n s h o u l d e r of the Pent land H i l l s 
c o n t a i n s c o n s p i c u o u s p h e n o c r y s t s of hornb lende up to 1 c m i n d i a m e t e r . F i n e - g r a i n e d 
b i o t i t e a d a m e l l i t e o r g r a n i t e o c c u r s b e t w e e n the d i o r i t e and the l e u c o g r a n i t e of the m a i n 
s tock . Southwes t of Oaky C r e e k a high r u g g e d r i d g e e n c i r c l i n g a s h a l l o w d e p r e s s i o n 
i s i n t e r p r e t e d a s a s m a l l b o s s i n t r u s i v e into the L o l w o r t h Igneous C o m p l e x . B o u l d e r s 
in a c r e e k w h i c h d r a i n s th i s f e a t u r e c o n s i s t of pa le pink p o r p h y r i t i c b i o t i t e - h o r n b l e n d e 
m i c r o a d a m e l l i t e , v e r y s i m i l a r to the c o m m o n e s t r o c k type in the m a i n b e l t of m i n o r 
i n t r u s i v e s . A s i m i l a r d e p r e s s i o n with an e n c i r c l i n g r i d g e o c c u r s about a m i l e to the north . 

L e u c o g r a n i t e (Pumg) 

T h e s t o c k w h i c h f o r m s m o s t of the Pent land H i l l s i s c o m p o s e d of m e d i u m - g r a i n e d 
pink and r e d d r u s y l e u c o g r a n i t e . T h e d r u s e s a v e r a g e 5 m m in d i a m e t e r . The s t o c k i n t r u d e s 
the m i n o r i n t r u s i v e s a long i t s n o r t h w e s t e r n m a r g i n . A m a r g i n a l zone of porphyr i t i c 
g r a p h i c m i c r o g r a n i t e o c c u r s a long the e a s t e r n m a r g i n above the s m o o t h s l o p e s t r e w n 
with p i e c e s of v o l c a n i c s d e s c r i b e d a b o v e . The m i c r o g r a n i t e c o n s i s t s of m i c r o p e r t h i t e 
(55%), quartz (25%), o l i g o c l a s e (15%), and m i n o r b i o t i t e . T h e s tock i s b i s e c t e d by a 
s i n i s t r a l w r e n c h fault t rend ing n o r t h w e s t , w h i c h h a s b e e n the l o c u s for f e l s i t e dyke 
i n t r u s i o n s . 

D y k e s 

F e l s i t e and d o l e r i t e / m i c r o d i o r i t e d y k e s , f o r m i n g two d i s t i n c t s u i t e s , a r e g e n e t i c a l l y 
a s s o c i a t e d with the Mundic Igneous C o m p l e x . In the C h a r t e r s T o w e r s Sheet a r e a the 
f e l s i t e d y k e s have not b e e n found in c o n t a c t with the m o r e b a s i c d y k e s , but in the Hughenden 
S h e e t a r e a the f e l s i t e s u i t e i s i n v a r i a b l y the y o u n g e r . 

T h e s w a r m s of f e l s i t e d y k e s , w h i c h a r e abundant in the L o l w o r t h Igneous C o m p l e x 
north of the Pent land H i l l s , s tand out a s p r o m i n e n t r i d g e s on the a i r - p h o t o g r a p h s . They 
a l s o intrude the Cape R i v e r B e d s e a s t of the Pent land H i l l s . 

F l o w - b a n d e d l e u c o c r a t i c r h y o l i t e i s the c o m m o n e s t r o c k type . S o m e of the d y k e s 
conta in p h e n o c r y s t s of f e l d s p a r , and a f e w conta in b i o t i t e . T h e d y k e s r a n g e f r o m 5 to 
50 f e e t w i d e and s o m e c a n b e t r a c e d for 3 to 4 m i l e s on the a i r - p h o t o g r a p h s . B e s i d e s 
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in truding the c o u n t r y r o c k s of the c o m p l e x , f e l s i t e d y k e s h a v e a l s o b e e n e m p l a c e d wi th in 
the c o m p l e x , p a r a l l e l to the fault z o n e w h i c h b i s e c t s the Pent land H i l l s s t o c k ( F i g . 11) . 

T h e d o l e r i t e / m i c r o d i o r i t e d y k e s cu t t ing the L o l w o r t h I g n e o u s C o m p l e x 4 m i l e s north 
of the Pent land H i l l s a r e p a r a l l e l to a s w a r m of f e l s i t e d y k e s . T h e d y k e s a v e r a g e 2 to 3 
f e e t w i d e , but t h e i r l e n g t h i s unknown a s t h e y h a v e no t o p o g r a p h i c e x p r e s s i o n . T h e y 
do not a p p e a r to b e a s abundant a s the f e l s i t e d y k e s , but t h i s m a y b e b e c a u s e they a r e 
l e s s c o n s p i c u o u s . 

In the n o r t h w e s t e r n f o o t h i l l s o f the Pent land H i l l s a dyke of a l t e r e d p r o p h y r i t i c 
h o r n b l e n d e a n d e s i t e i n t r u d e s the L o l w o r t h Igneous C o m p l e x . T h e dyke c o n t a i n s r a r e 
rounded x e n o l i t h s of d o l e r i t e . 

A g e 

T h e age of the Mundic I g n e o u s C o m p l e x c a n on ly b e e s t a b l i s h e d b e t w e e n w i d e l i m i t s ; i t 
i n t r u d e s the C a p e R i v e r B e d s ( C a m b r o - O r d o v i c i a n ) and the L o l w o r t h I g n e o u s C o m p l e x 
( late S i l u r i a n o r e a r l y D e v o n i a n ) , but a n t e d a t e s the C a m p a s p e B e d s ( P l i o c e n e ? ) . T h e 
c o m p l e x m a y b e c o e v a l w i t h r h y o l i t e d y k e s w h i c h intrude p r o b a b l e Upper P e r m i a n s e d i m e n t s 
w e s t of Pent land ( P a i n e e t a l . , 1 9 6 5 , unpubl . , and in p r e p . b ) . A l s o , the Upper P e r m i a n 
B e t t s C r e e k B e d s conta in s o m e c o n t e m p o r a n e o u s v o l c a n i c s . F o r t h e s e r e a s o n s the Mundic 
Igneous C o m p l e x i s t e n t a t i v e l y a s s i g n e d to the Upper P e r m i a n . 

M i n e r a l i z a t i o n 

No m i n e r a l i z a t i o n i s known to b e a s s o c i a t e d wi th the c o m p l e x in the C h a r t e r s T o w e r s 
S h e e t a r e a , but g o l d and m i n o r b a s e m e t a l d e p o s i t s at the L o l w o r t h d i g g i n g s in the Hughen­
d e n S h e e t a r e a a r e p o s s i b l y r e l a t e d to i t . 

F i g . 1 1 . C o n t o r t e d f low banding in a f e l s i t e d y k e of the Mundic I g n e o u s C o m p l e x , c e n t r a l 
v a l l e y of the P e n t l a n d H i l l s . 
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LOWER TRIASSIC 
( T a b l e 8) 

W a r a n g S a n d s t o n e 

T h e W a r a n g S a n d s t o n e (Vine e t a l . , 1 9 6 4 , 1 9 6 5 , bo th unpubl . ) c r o p s out in s c a t t e r e d 
i n l i e r s i n a t a b l e l a n d m a n t l e d b y Q u a t e r n a r y s a n d s o u t h w e s t of t h e C a p e R i v e r , and a s an 
o u t l i e r w h i c h f o r m s t h e J u s t R a n g e n e a r t h e c e n t r e of the S h e e t a r e a . T h e s a n d s t o n e i s 
w e l l e x p o s e d i n s c a r p s and g o r g e s in the i n l i e r s and in p a r t s of the J u s t R a n g e , but 
l a r g e a r e a s a r e c o m p l e t e l y m a s k e d b y s a n d . 

T h e W a r a n g S a n d s t o n e c o n s i s t s p r e d o m i n a n t l y of w h i t e p o o r l y s o r t e d k a o l i n i t i c q u a r t z 
s a n d s t o n e w i t h a f e w i n t e r b e d s of r e d o r w h i t e s i l t s t o n e . T h e m e a s u r e d s e c t i o n (X22) in t h e 
v a l l e y of C r o o k e d C r e e k ( s e e m a p ) i s t y p i c a l o f the f o r m a t i o n in the S h e e t a r e a , a l though i t 
d o e s not r e p r e s e n t the to ta l t h i c k n e s s p r e s e n t ( T a b l e 9 ) . 

A c h a r a c t e r i s t i c f e a t u r e of the W a r a n g S a n d s t o n e i s the p r e s e n c e of l a r g e - s c a l e t r o u g h 
c r o s s - s t r a t i f i c a t i o n . A l though m e a s u r e m e n t s in s e c t i o n X 2 2 i n d i c a t e an e a s t e r l y c u r r e n t 
d i r e c t i o n , too f e w o b s e r v a t i o n s w e r e m a d e to e s t a b l i s h the g e n e r a l p a t t e r n . 

Only p a r t of the W a r a n g S a n d s t o n e o c c u r s w i th in the S h e e t a r e a and n o w h e r e i s a 
c o m p l e t e s e q u e n c e e x p o s e d . N e a r P e n t l a n d , i n t h e Hughenden S h e e t a r e a , the f o r m a t i o n i s 
about 800 f e e t th i ck . N e a r L a k e B u c h a n a n to the s o u t h (Buchanan S h e e t a r e a ) an i n c o m p l e t e 
s e c t i o n i s -at l e a s t 4 0 0 f e e t th ick . In t h e C h a r t e r s T o w e r s S h e e t a r e a t h e s a n d s t o n e i s 
p r o b a b l y o v e r 5 0 0 f e e t th ick . It d i p s v e r y g e n t l y to t h e s o u t h w e s t . 

T h e W a r a n g S a n d s t o n e r e s t s w i th r e g i o n a l u n c o n f o r m i t y o n the Upper P e r m i a n B e t t s 
C r e e k B e d s . T o t h e w e s t and s o u t h of t h e S h e e t a r e a , i t i s o v e r l a i n wi th r e g i o n a l u n c o n ­
f o r m i t y by s a n d s t o n e s e q u e n c e s of p r e s u m e d U p p e r J u r a s s i c a g e ( V i n e e t a l . , 1 9 6 4 , u n p u b l . ) . 
No f o s s i l s h a v e b e e n found in the W a r a n g S a n d s t o n e in the C h a r t e r s T o w e r s S h e e t a r e a , but 
E v a n s (1964 , unpubl . ) h a s ident i f i ed s p o r e s o f L o w e r T r i a s s i c a g e at Ga lah G o r g e , about 
3 0 m i l e s n o r t h w e s t of P e n t l a n d i n the Hughenden S h e e t a r e a . 

T h e l a r g e - s c a l e t r o u g h c r o s s - s t r a t i f i c a t i o n in the W a r a n g S a n d s t o n e s u g g e s t s that i t 
w a s d e p o s i t e d i n a f l u v i a t i l e e n v i r o n m e n t , p o s s i b l y u n d e r t o r r e n t i a l c o n d i t i o n s . D e p o s i t i o n 
p r o b a b l y took p l a c e o n e x t e n s i v e f l o o d - p l a i n s . T h e p r e s e n c e of m i n o r r e d b e d s and t h e 
a l m o s t c o m p l e t e a b s e n c e of o r g a n i c r e m a i n s a l s o s u g g e s t s an o x i d i z i n g e n v i r o n m e n t . T h e 
s o u r c e of t h e s a n d s t o n e in the C h a r t e r s T o w e r s S h e e t a r e a w a s no doubt the g r a n i t i c and 
m e t a m o r p h i c r o c k s in the w e s t e r n p a r t o f the S h e e t a r e a . 

CAINOZOIC 
( T a b l e 8) 

T h e C a i n o z o i c e r a i s r e p r e s e n t e d m a i n l y b y l a c u s t r i n e and f l u v i a t i l e d e p o s i t s . S m a l l 
a r e a s of o l i v i n e b a s a l t a r e p a r t of a l a r g e b a s a l t p l a t e a u w h i c h l i e s to t h e n o r t h w e s t o f t h e 
S h e e t a r e a ( T w i d a l e , 1 9 5 6 ; W h i t e , 1 9 6 2 ; Wyat t e t a l . , 1 9 6 9 ) . A c h a r a c t e r i s t i c of t h e C a i n ­
o z o i c e r a i s the w i d e s p r e a d d e v e l o p m e n t of l a t e r i t e and f e r r i c r e t e . 
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T A B L E 8: MESOZOIC TO CAINOZOIC STR A TIGR A P HY 

A g e Rock Unit L i t h o l o g y R e f e r e n c e s R e m a r k s 

(Qa) 

(Qs) 

Sand, g r a v e l , s i l t 

Sand, s i l t , g r a v e l 

A l l u v i u m . Good w a t e r at s h a l l o w depth n e a r l a r g e r 
w a t e r c o u r s e s 

Main ly c o l l u v i a l . T h i c k n e s s up to 200 ft n e a r H a r v e s t 
H o m e h o m e s t e a d . S o m e p o s s i b l y a e o l i a n r e d s a n d in 
SW of a r e a 

N
A

R
Y

 

T o o m b a B a s a l t 
(Qt) 

V e s i c u l a r o l i v i n e b a s a l t Wyatt e t a l . (1969) ; P a i n e 
e t a l . (1965 , unpubl . , and 
i n p r e p , b ) ; Rands (1891) ; 
Morton (1932a) ; T w i d a l e 
(1956) ; Whi te (1962) 

E x t r e m e NW c o r n e r of S h e e t a r e a . E r u p t i o n c e n t r e 
in Hughenden S h e e t a r e a . M a y b e R e c e n t in a g e . 
B r o k e n s u r f a c e i m p a s s a b l e . T h i c k l y v e g e t a t e d but 
a l m o s t no s o i l . O v e r l i e s Nul la B a s a l t . N u m e r o u s 
p e r m a n e n t and t e m p o r a r y s p r i n g s 

Q
 U
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 T

 E
 R

 

O
C

E
N

E
 

S e l l h e i m F o r ­
m a t i o n 
(Qe) 

S e m i c o n s o l i d a t e d a r g i l ­
l a c e o u s s a n d s t o n e , 
f e r r u g i n o u s s a n d s t o n e , 
p e b b l e c o n g l o m e r a t e 

Wyatt e t a l . (1969) ; Jack 
(1879); H o w a r d (1959 , 
unpubl . ) ; Wyatt (1963 , 
unpubl . ) 

H i g h - l e v e l s e d i m e n t s o f B u r d e k i n R i v e r , f o r m i n g 
l o w t a b l e l a n d s and t e r r a c e s . P o s s i b l y p a r t l y l a c u ­
s t r i n e . 1 0 - 1 5 ft th ick . Abundant s i l i c i f i e d w o o d 
( P a t a l o x y l o n s p J . D i p r o t o d o n a u s t r a l i s (Jack , 1 8 7 9 ) . 
Minor g o l d l e a d s a t R i s h t o n . P r o b a b l y e s s e n t i a l l y 
P l e i s t o c e n e 

?
L

E
IS

T
< 

(Qg) S e m i c o n s o l ida ted 
s a n d , g r a v e l , and s i l t 

Old h i g h - l e v e l a l l u v i a l and o u t w a s h d e p o s i t s . 3 0 - 4 0 
ft m a x i m u m t h i c k n e s s . S o m e g r o u n d w a t e r . B r o a d l y 
e q u i v a l e n t to S e l l h e i m F o r m a t i o n 

(Qo) G r e y and b r o w n s o i l s P r o b a b l y a r e l i c of f o r m e r c a l c a r e o u s l a c u s t r i n e 
d e p o s i t s 

P
L

IO
-

P
L

E
IS

T
O

-
C

E
N

E
 Nu l la B a s a l t 

(Czn) 
O l i v i n e b a s a l t Wyatt e t a l , (1969) ; P a i n e P l i o - P l e i s t o c e n e in a g e (A.W, W e b b , p e r s . c o m m . ) , 

e t a l . ( 1965 , unpubl . , and Thin in C h a r t e r s T o w e r s S h e e t a r e a ; m a r g i n a l to 
in p r e p . b ) ; T w i d a l e (1956) ; l a r g e b a s a l t p la teau to N. R a r e s a n d l e n s e s . G r o u n d -
White (1962) w a t e r 



A g e Rock Unit L i t h o l o g y R e f e r e n c e s R e m a r k s 

(Tf) N o d u l a r f e r r i c r e t e ; 
w e a t h e r s to i r o n s t o n e 
p e b b l e s 

C a m p a s p e B e d s Buff a r g i l l a c e o u s s a n d -
(Tc) 

(Tl) 

(Tu) 

s t o n e ; s o m e c o n g l o m ­
e r a t e , s i l t s t o n e , and 
c l a y s t o n e 

L a t e r i t e 

A r g i l l a c e o u s s a n d ­
s t o n e , f e l d s p a t h i c 
s a n d s t o n e , pebbly 
s a n d s t o n e and c o n ­
g l o m e r a t e ; m i n o r 
s i l t s t o n e and c l a y s t o n e . 
L o c a l l y s i l i c i f i e d 

Wyat t e t a l . (1969) ; P a i n e 
e t a l . ( 1965 , unpubl . , and 
in p r e p , b) 

Wyatt e t a l . (1969) ; P a i n e 
e t a l . ( 1965 , unpubl . , and 
in p r e p . b ) 

S a i n t - S m i t h (1921) ; 
Wyatt e t a l . (1969) 

Rands (1891) ; M o r t o n 
(1945) 

P a r t of w e a t h e r i n g p r o f i l e . R e c o g n i z e d o n l y o n C a m ­
p a s p e B e d s ; p r o b a b l y s u p e r i m p o s e d o n l a t e r i t e p r o ­
f i l e in p l a c e s , but not r e a d i l y r e c o g n i z e d . Up to 4 ft 
th ick 

U n d e r l i e s l a r g e p a r t of S h e e t a r e a , but e x p o s e d o n l y 
in c r e e k s . P o o r l y s o r t e d , w e a k l y c e m e n t e d p i e d m o n t 
d e p o s i t . M o s t l y d e r i v e d f r o m L o l w o r t h I g n e o u s 
C o m p l e x . D i s c o n f o r m a b l y o v e r l i e s l a t e r i t e in 
T o w n s v i l l e S h e e t a r e a (Wyatt e t a l . , 1 9 6 9 ) . T h i c k ­
n e s s 3 0 - 5 0 ft . Gold in d e e p l e a d n e a r P e n t l a n d 
(Hughenden S h e e t a r e a ) 

F e r r u g i n o u s , m o t t l e d , and p a l l i d z o n e s . F o r m s 
t a b l e l a n d s and m e s a s , but s u r f a c e u n d u l a t e s . F o r m ­
e d o n a l l o l d e r u n i t s . O v e r l a i n d i s c o n f o r m a b l y b y 
C a m p a s p e B e d s at R e d F a l l s in T o w n s v i l l e S h e e t 
a r e a 

M a i n l y b e n e a t h l a t e r i t e in t a b l e l a n d s and m e s a s . 
P r o b a b l y l a c u s t r i n e , w i t h i n t e r m i t t e n t f l u v i a l c o n d i ­
t i o n s . Up to 120 ft th ick . R a r e E u c a l y p t u s s p . ( M o r ­
ton , 1 9 4 5 ) . M i n o r g o l d in l e a d s at L i t t l e R e d Bluf f 
and P u z z l e r W a l l s . P r o b a b l y p r e - M i o c e n e 

W a r a n g Sand­
s t o n e 
(Rlw) 

Whi te k a o l i n i t i c quartz 
s a n d s t o n e ; m i n o r r e d 
and w h i t e s i l t s t o n e 

Vine e t a l . ( 1 9 6 4 , u n p u b l . ) ; 
E v a n s (1964 , unpubl . ) 

P r o b a b l y f luvial; l a r g e - s c a l e t r o u g h c r o s s - b e d d i n g , 
R e g i o n a l l y u n c o n f o r m a b l e o n B e t t s C r e e k B e d s . 
About 5 0 0 ft th ick 



T A B L E 9: M E A S U R E D S E C T I O N O F WARANG SANDSTONE 

( S e c t i o n X 2 2 ) 

T h i c k n e s s 
(ft) 

76 K a o l i n i t i c q u a r t z s a n d s t o n e , b r o w n to w h i t e , p o o r l y s o r t e d , m a i n l y f i n e ­

g r a i n e d but r a n g i n g to c o a r s e - g r a i n e d and g r i t t y in b a n d s and c r o s s -

s t r a t a ; s t r o n g t r o u g h c r o s s - s t r a t i f i c a t i o n ; f r i a b l e e x c e p t w h e r e c a s e 

h a r d e n e d ; m a s s i v e . 

27 M a i n l y c o n c e a l e d ( s c a t t e r e d p o o r e x p o s u r e s o f k a o l i n i t i c quartz s a n d s t o n e ) . 

76 K a o l i n i t i c quar tz s a n d s t o n e , w h i t e , p o o r l y s o r t e d , m a i n l y f i n e - g r a i n e d but 

g r a d e s into c o a r s e - g r a i n e d and g r i t t y b a n d s and c r o s s - s t r a t a ; s t r o n g t r o u g h 

c r o s s - s t r a t i f i c a t i o n wi th i n d i c a t e d c u r r e n t d i r e c t i o n s f r o m 0 2 0 ° to 1 9 0 ° ; 

m a s s i v e , f r i a b l e e x c e p t w h e r e c a s e h a r d e n e d . 

3 Quartz s i l t s t o n e , r e d and w h i t e , b l o c k y . 

4 4 K a o l i n i t i c quar tz s a n d s t o n e , w h i t e , p o o r l y s o r t e d , m a i n l y f i n e - g r a i n e d but 

g r a d e s into c o a r s e - g r a i n e d and g r i t t y b a n d s and c r o s s - s t r a t a ; s t r o n g t r o u g h 

c r o s s - s t r a t i f i c a t i o n w i t h i n d i c a t e d c u r r e n t d i r e c t i o n of 1 4 5 ° ; m a s s i v e , 

f r i a b l e e x c e p t w h e r e c a s e h a r d e n e d . 

2 M i c a c e o u s quar tz s i l t s t o n e , pa tchy r e d and w h i t e , t h i c k - b e d d e d . 

10 K a o l i n i t i c quar tz s a n d s t o n e , w h i t e , p o o r l y s o r t e d , m a i n l y f i n e - g r a i n e d , 

but g r a d e s into c o a r s e - g r a i n e d and g r i t t y b a n d s and c r o s s - s t r a t a ; s t r o n g 

t r o u g h c r o s s - s t r a t i f i c a t i o n w i t h i n d i c a t e d c u r r e n t d i r e c t i o n of 0 3 5 ° . 

T o t a l 2 3 8 
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T E R T I A R Y 

S e d i m e n t s (Tu) 

F l a t - l y i n g s a n d s t o n e and c o n g l o m e r a t e , probably of e a r l y T e r t i a r y a g e , c o v e r a 
l a r g e p a r t of the s o u t h e a s t q u a r t e r of the Sheet a r e a . T h e s e d i m e n t s o r i g i n a l l y f o r m e d 
a w i d e s p r e a d s h e e t , w h i c h has b e e n d i s s e c t e d into s c a t t e r e d m e s a s and p la t eaux . T h e 
s e d i m e n t s a r e b e s t d e v e l o p e d south of the Seventy M i l e R a n g e , but i s o l a t e d o u t c r o p s o c c u r 
north of the r a n g e in the B a r r a b a s Scrub a r e a , at the head of Scrubby C r e e k south of 
R i sh ton , at L i t t l e Red Bluff south of C h a r t e r s T o w e r s ( F i g . 12) , and at the F e a t h e r b y 
Range s o u t h w e s t of C h a r t e r s T o w e r s . 

In the m o s t e x t e n s i v e a r e a in The T a b l e l a n d w e s t of Cranbourne h o m e s t e a d , the 
s e d i m e n t s c o n s i s t of c o a r s e whi te to buff a r g i l l a c e o u s s a n d s t o n e , f e l d s p a t h i c s a n d s t o n e , 
and a r g i l l a c e o u s pebbly s a n d s t o n e with l e n s e s of pebble o r c o b b l e c o n g l o m e r a t e . T h e 
b e d s have b e e n s t r o n g l y l a t e r i t i z e d ; the l a t e r i t e c a p h a s b e e n s t r i p p e d off m o s t of The 
T a b l e l a n d , but a long i t s n o r t h w e s t e d g e 25 f ee t of f e r r u g i n o u s and m o t t l e d m a t e r i a l have 
b e e n p r e s e r v e d . The p e b b l e s in the c o n g l o m e r a t e s a r e w e l l rounded , but s o m e of the 
quartz g r a i n s in the m a t r i x a r e angular . W h e r e the s a n d s t o n e i s s t r o n g l y c r o s s - b e d d e d 
i t i s not n o r m a l l y a r g i l l a c e o u s . In p l a c e s , the b e d s i m m e d i a t e l y b e n e a t h the pa l l id z o n e 
of the l a t e r i t e p r o f i l e a r e part ly s i l i c i f i e d . Much of T h e Tab le land i s c o v e r e d by d e e p 
r e d sandy s o i l , wi th r a r e p i s o l l t i c f e r r u g i n o u s c o n c r e t i o n s , w h i c h w a s probably d e r i v e d 
f r o m the e r o d e d f e r r u g i n o u s capping . 

M o s t o f the l a t e r i t e in the Seventy M i l e Range i s d e v e l o p e d on s a n d s t o n e s s i m i l a r 
to t h o s e d e s c r i b e d a b o v e , but it i s a l s o d e v e l o p e d on o l d e r r o c k s . It has b e e n p o s s i b l e 
to show o n l y l a t e r i t e o n the m a p in t h i s a r e a b e c a u s e it m a s k s the d i f ferent p a t t e r n s 
of the r o c k u n i t s on a i r - p h o t o g r a p h s . B e t w e e n the Suttor and C a p e R i v e r s the s e q u e n c e 
c o n s i s t s of l a t e r i t i z e d s i l i c i f i e d quartz s a n d s t o n e w h i c h f o r m s c l i f f s up to 100 f e e t h igh. 
W e s t of the C a p e R i v e r the s a n d s t o n e c r o p s out a s i s o l a t e d m e s a s o r low r i s e s , and the 
t h i c k n e s s d e c r e a s e s w e s t w a r d s . E a r l y T e r t i a r y s a n d s t o n e m a y u n d e r l i e the Quaternary 
s a n d (Qs) in p a r t s of the v a l l e y s of the Ro l l s ton R i v e r and i t s t r i b u t a r i e s . 

F i g . 12 . Mott l ed z o n e of l a t e r i t e d e v e l o p e d in T e r t i a r y a r g i l l a c e o u s gr i t ty s a n d s t o n e 
o v e r l y i n g the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . L i t t l e Red Bluff, 4 m i l e s SE of C h a r t e r s 

T o w e r s . 
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Morton (1945) h a s d e s c r i b e d the s e q u e n c e at L i t t l e Red Bluff south of C h a r t e r s 
T o w e r s . S i m i l a r a r g i l l a c e o u s and g r i t t y s a n d s t o n e s c r o p out at the s o u t h e r n end of the 
F e a t h e r b y Range n e a r the F l i n d e r s Highway, and at T h e Bluff, 20 m i l e s s o u t h e a s t of 
C h a r t e r s T o w e r s ( R a n d s , 1891 ) . 

At F e a t h e r b y R a n g e t h e r e i s probab ly no m o r e than 4 0 f e e t of s e d i m e n t . At L i t t l e 
Red Bluff Morton e s t i m a t e d a t h i c k n e s s of 100 f e e t , but on a r i d g e half a m i l e to the north 
the l a t e r i t e i s d e v e l o p e d o n g r a n i t e and the s e d i m e n t s a r e a b s e n t . At the Bluff, Rands 
e s t i m a t e d a t h i c k n e s s o f 120 f ee t . In the S e v e n t y M i l e Range and T h e T a b l e l a n d the 
a v e r a g e t h i c k n e s s i s about 60 f e e t , but i t i s m u c h g r e a t e r in p l a c e s . J u s t w e s t of the Sut tor 
R i v e r the t h i c k n e s s i s p r o b a b l y o v e r 100 f e e t . 

T h e s e d i m e n t s p r e d a t e the p e r i o d of m a j o r l a t e r i t e d e v e l o p m e n t w h i c h i s probab ly 
o l d e r than M i o c e n e ( N . F . E x o n , p e r s . c o m m . ) . Morton (1945) c o l l e c t e d d i c o t y l e d o n o u s 
plant f o s s i l s f r o m L i t t l e Red Bluff and the F e a t h e r b y Range . F o s s i l d i c o t y l e d o n o u s wood 
i s abundant in the s e d i m e n t s 5 m i l e s n o r t h w e s t of C r a n b o u r n e h o m e s t e a d . The wood 
cannot b e ident i f i ed , but a C a i n o z o i c a g e i s ind i ca ted ( s e e Appendix 1) . T h e wood i s dif­
f e r e n t f r o m that found in the S e l l h e i m F o r m a t i o n . T h e s e d i m e n t s a r e r e g a r d e d a s e a r l y 
T e r t i a r y in a g e . 

T h e s e d i m e n t s a r e l a c u s t r i n e and f luv ia l d e p o s i t s l a i d down on an u n e v e n s u r f a c e . 
T h e p r o v e n a n c e of the s e d i m e n t s a p p e a r s to have b e e n l o c a l , a s t h e i r c o m p o s i t i o n i s 
g e n e r a l l y c l o s e l y r e l a t e d to that of the u n d e r l y i n g o r n e a r b y r o c k s . T h e y w e r e probab ly 
d e p o s i t e d dur ing a p e r i o d of p e n e p l a n a t i o n w h i c h i m m e d i a t e l y p r e c e d e d the l a t e r i t i z a t i o n . 
F o l l o w i n g l a t e r i t i z a t i o n the p e n e p l a i n w s d i s s e c t e d and the p r o d u c t s w e r e l a i d down 
a s a w i d e s p r e a d d e p o s i t o f s a n d and g r a v e l , the C a m p a s p e B e d s . 

C a m p a s p e B e d s 

T h e T e r t i a r y s e d i m e n t s b e t w e e n the C a p e and C a m p a s p e R i v e r s w e r e m a p p e d b y 
Dunstan (1913) a s the C a m p a s p e - C a p e S e r i e s . T h e p r e s e n t s u r v e y h a s s h o w n that the 
s e d i m e n t s c o v e r about 2500 s q u a r e m i l e s in the w e s t e r n part of the S h e e t a r e a , and that 
they e x t e n d into adjo in ing S h e e t a r e a s . T h i s s e d i m e n t a r y unit w a s de f ined and n a m e d 
C a m p a s p e B e d s by Wyatt e t a l . (1969) . 

T h e C a m p a s p e B e d s , w h i c h a r e probably P l i o c e n e , a r e e x t e n s i v e l y m a s k e d b y 
a f e r r u g i n o u s c a p p i n g and s u p e r f i c i a l sand . T h e i r e a s t e r n l i m i t s h a v e not b e e n c l e a r l y 
e s t a b l i s h e d , but they p r o b a b l y thin out and d i s a p p e a r s o m e 5 to 10 m i l e s e a s t of the G r e g o r y 
D e v e l o p m e n t a l Road. T h e C a m p a s p e B e d s m o s t l y f o r m e x t e n s i v e p l a i n s w h i c h a r e d r a i n e d 
by the Cape and C a m p a s p e R i v e r s and t h e i r t r i b u t a r i e s . T h e l a r g e r c r e e k s h a v e cut c h a n n e l s 
20 to 30 f e e t d e e p into the p l a i n s . To the n o r t h , t o w a r d s the G r a s s t r e e R a n g e s and 
S e v e n t y M i l e R a n g e , the b e d s f o r m p i e d m o n t d e p o s i t s at the foot of the h i g h e r c o u n t r y . 
T h e b e d s c r o p out w e l l in the b a n k s of m o s t of the m a i n c r e e k s ( F i g . 13) . 

T h e C a m p a s p e B e d s c o n s i s t m a i n l y of whi te to p a l e buff a r g i l l a c e o u s s a n d s t o n e 
w i t h r a r e i n t e r b e d s of s i l t s t o n e . T h e s a n d s t o n e i s p o o r l y s o r t e d , w e a k l y c e m e n t e d , 
p o o r l y b e d d e d , and r a r e l y c r o s s - b e d d e d . It r a n g e s f r o m f ine to m e d i u m - g r a i n e d , and the 
c o a r s e r p o r t i o n s tend to b e pebbly . 
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F i g . 13 . T y p i c a l o u t c r o p of the C a m p a s p e B e d s , w h e r e the F l i n d e r s Highway c r o s s e s 
H o m e s t e a d C r e e k . 

T h e s a n d s t o n e i s c o m p o s e d of quartz and f e l d s p a r in a m a t r i x of f ine quartz s a n d , 
s i l t , o r c l a y . R a r e f l a k e s of r a n d o m l y o r i e n t e d m u s c o v i t e , d e r i v e d f r o m the L o l w o r t h 
I g n e o u s C o m p l e x , a r e c o m m o n . S m a l l c a l c a r e o u s nodu le s o c c u r in s o m e of the f i n e ­
g r a i n e d s a n d s t o n e (e .g . at Rocky B a r h o m e s t e a d ) . 

In i n t e r f l u v i a l a r e a s the C a m p a s p e B e d s a r e capped by a p o o r l y p r e s e r v e d l a y e r 
of nodular to p i s o l i t i c f e r r i c r e t e w h i c h c o m m o n l y w e a t h e r s to buckshot g r a v e l . T h e 
f e r r i c r e t e g e n e r a l l y f o r m s a s h a r p s t e p at the top of the uneven s l o p e b o r d e r i n g the s t r e a m 
c o u r s e s . The f e r r i c r e t e h a s a m a x i m u m t h i c k n e s s of 3 to 4 f ee t . A z o n e of w e a k m o t t l i n g 
u n d e r l i e s the f e r r i c r e t e , c o m m o n l y wi th an abrupt t r a n s i t i o n . The m o t t l e d z o n e i s 
b e t w e e n 2 and 5 f e e t th ick and p a s s e s down gradua l ly into whi te o r p a l e buff s a n d s t o n e , 
w h i c h p e r h a p s r e p r e s e n t s a pa l l id z o n e . In s o m e a r e a s , notably north of the F l i n d e r s 
Highway and w e s t of Tha langa h o m e s t e a d , the f e r r i c r e t e i s a b s e n t , p r e s u m a b l y o w i n g 
to e r o s i o n . 

In c r e e k b a n k s on the p l a i n s , w e l l away f r o m the s o u r c e a r e a , the m a x i m u m o b s e r v e d 
t h i c k n e s s i s about 30 f e e t , but the b a s e of the s e q u e n c e i s not e x p o s e d . N e a r the s o u r c e 
a r e a , w h e r e the b a s e c a n b e s e e n , the s e q u e n c e i s t h i c k e r . Up to 200 f e e t of s a n d y s e d i ­
m e n t s h a v e b e e n e n c o u n t e r e d in w a t e r b o r e s in the s o u t h w e s t e r n part of the Sheet a r e a , 
but it i s not known if they a l l be long to the C a m p a s p e B e d s . 

The C a m p a s p e B e d s a r e a h o r i z o n t a l b lanket d e p o s i t . T h e r e i s a c o m p a r a t i v e l y 
n a r r o w z o n e wi th d e p o s i t i o n a l d i p s of up to 10° around the s o u r c e a r e a s of the G r a s s t r e e 
R a n g e s and Seventy M i l e Range. In the v i c in i ty of D i l l on C r e e k , the s t r a i g h t dark l i n e s 
o n the a i r - p h o t o g r a p h s w e r e found to b e s c a r p - l i k e r i d g e s , up to 10 f ee t h igh , of C a m p a s p e 
B e d s and f e r r i c r e t e t r e n d i n g n o r t h w e s t and w e s t ; they a r e i n t e r p r e t e d a s n o r m a l fau l t s 
of s m a l l d i s p l a c e m e n t . 

The s o u r c e r o c k s of the C a m p a s p e B e d s have b e e n ch ie f ly g r a n i t e (Lo lwor th Igneous 
C o m p l e x ) and to a l e s s e r ex tent m e t a m o r p h i c s and v o l c a n i c s (Mount W i n d s o r V o l c a n i c s ) , 
o l d e r T e r t i a r y s e d i m e n t s (Tu), and the Warang Sands tone . The m a r k e d a b s e n c e of s o r t i n g 
and bedding , the r a n d o m o r i e n t a t i o n of m u s c o v i t e , and the p e r s i s t e n c e of the c o a r s e 
f r a c t i o n for long d i s t a n c e s f r o m the s o u r c e a l l s u g g e s t that the b e d s w e r e la id down 
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under torrential c o n d i t i o n s . T h e p r e s e r v a t i o n o f f e l d s p a r s u g g e s t s that c h e m i c a l w e a t h e r i n g 
w a s not a c t i v e in the s o u r c e a r e a , and that t r a n s p o r t and b u r i a l w e r e rap id . An a r i d 
c l i m a t e with i n t e r m i t t e n t torrential r a i n f a l l , in c o n j u n c t i o n with a s p a r s e c o v e r of 
v e g e t a t i o n , would p r o v i d e s u c h c o n d i t i o n s . 

T h e age of the C a m p a s p e B e d s i s unknown. No f o s s i l s have b e e n found in t h e m . 
E v e n f o s s i l w o o d , w h i c h o c c u r s in the o l d e r T e r t i a r y s e d i m e n t s (Tu) and the y o u n g e r 
S e l l h e i m F o r m a t i o n , i s a b s e n t . At Red F a l l s in the T o w n s v i l l e S h e e t a r e a the C a m p a s p e 
B e d s d i s c o n f o r m a b l y o v e r l i e l a t e r i t e (Wyatt e t a l . , 1969) . In the n o r t h e r n bank of Hann 
C r e e k , at the c r o s s i n g 6 m i l e s s o u t h e a s t of Myola h o m e s t e a d , whi te g r i t t y s a n d s t o n e 
of the C a m p a s p e B e d s , f r o m w h i c h the f e r r i c r e t e h a s p r e s u m a b l y b e e n r e m o v e d by 
e r o s i o n , i s o v e r l a i n by the Nul la B a s a l t . Other e x p o s u r e s f a r t h e r e a s t in Hann C r e e k 
s u g g e s t that the C a m p a s p e B e d s and Nul la B a s a l t m a y in p l a c e s abut a g a i n s t e a c h o t h e r , 
a s p e n e c o n t e m p o r a n e o u s u n i t s . T h e p r e s e n c e of a type of l a t e r i t i c pro f i l e on the C a m p a s p e 
B e d s s u g g e s t s a T e r t i a r y r a t h e r than a Q u a t e r n a r y a g e . In the a b s e n c e of m o r e p o s i t i v e 
e v i d e n c e , t h e i r age i s r e g a r d e d a s P l i o c e n e . 

UNDIVIDED CAINOZOIC 

Nul la B a s a l t 

T h e Nul la B a s a l t ( T w i d a l e , 1956) c o v e r s l a r g e a r e a s in the T o w n s v i l l e , Hughenden , 
and C l a r k e R i v e r S h e e t a r e a s , and o c c u p i e s 45 s q u a r e m i l e s in the n o r t h w e s t c o r n e r 
of the C h a r t e r s T o w e r s S h e e t a r e a . 

T h e f o r m a t i o n c o n s i s t s of b l u e - g r e y p o r p h y r i t i c o l i v i n e b a s a l t , w h i c h i s v e s i c u l a r 
in p l a c e s . T h e b a s a l t i s c o m p o s e d of abundant o l i v i n e p h e n o c r y s t s , c o m m o n l y a l t e r e d to 
i d d i n g s i t e , s e t in a g r o u n d m a s s of t i tanaug i t e and p l a g i o c l a s e . The b a s a l t i s g e n e r a l l y 
w e a t h e r e d to r e d s o i l l i t t e r e d with rounded b o u l d e r s . T h e b e s t e x p o s u r e s a r e in c r e e k 
b a n k s . In the Hughenden S h e e t a r e a l o c a l r e s i d e n t s r e p o r t that w a t e r b o r e s d r i l l e d 
in the b a s a l t h a v e i n t e r s e c t e d l e n s e s of running sand . 

T h e b a s a l t i s e s s e n t i a l l y h o r i z o n t a l . A l o w w e s t - t r e n d i n g r i d g e of b a s a l t b o u l d e r s 
about 5 m i l e s long c a n b e s e e n on a i r - p h o t o g r a p h s jus t south of the M y o l a / T o o m b a t r a c k . 
T h e r i d g e h a s a m a x i m u m he ight of 5 f e e t and l i k e s i m i l a r r i d g e s in the C a m p a s p e B e d s i s 
probab ly a fault s c a r p . In the C h a r t e r s T o w e r s S h e e t a r e a the Nul la B a s a l t i s p r o b a b l y l e s s 
than 20 f e e t th ick . T h e b a s a l t i s t h i c k e r a l o n g s t r e a m c h a n n e l s and probably t h i n s out to 
o n l y a f e w f e e t o v e r i n t e r f l u v e s . T h e Nul la B a s a l t w a s e r u p t e d f r o m c e n t r e s in the 
Hughenden and C l a r k e R i v e r S h e e t a r e a s , w h e r e the t h i c k n e s s i s m u c h g r e a t e r . 

R e c e n t K / A r w h o l e r o c k i s o t o p i c a g e d e t e r m i n a t i o n s , m a i n l y on b a s a l t s f r o m the 
T o w n s v i l l e S h e e t , i n d i c a t e f i v e m a i n e r u p t i v e e p i s o d e s b e t w e e n 4 .5 and 1 m i l l i o n y e a r s 
ago (Appendix 2) , r a n g i n g f r o m l a t e P l i o c e n e to P l e i s t o c e n e . 

Q U A T E R N A R Y 

S e l l h e i m F o r m a t i o n 

T h e S e l l h e i m F o r m a t i o n w a s f i r s t noted b y Jack (1879) and l a t e r n a m e d and m a p p e d 
in the T o w n s v i l l e S h e e t a r e a (Wyatt , 1 9 6 3 , unpubl . ; Wyatt e t a l . , 1 9 6 9 ) . 

T h e type a r e a i s in the C h a r t e r s T o w e r s S h e e t a r e a , s o u t h of S e l l h e i m r a i l w a y 
s ta t ion . T h e s e d i m e n t f o r m l o w a l m o s t f l a t - t o p p e d r i s e s b o r d e r e d by l o w s c a r p s . T h e 
r i s e s o c c u r d i s c o n t i n u o u s l y o n b o t h s i d e s o f the B u r d e k i n R i v e r f r o m S e l l h e i m s o u t h e a s t to 
n e a r T h e T w i n s . T h e boundary s c a r p s a r e not a s abrupt a s t h o s e of the h a r d e r T e r t i a r y 
s a n d s t o n e s . 
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T h e f o r m a t i o n c o n s i s t s of poor ly c o n s o l i d a t e d c o a r s e a r g i l l a c e o u s s a n d s t o n e , 
f e r r u g i n o u s s a n d s t o n e , and pebble c o n g l o m e r a t e . Unconso l ida ted sand o r w e a t h e r e d 
s a n d s t o n e i s p r e d o m i n a n t in the Rishton Scrub a r e a . A m a r o o n f e r r u g i n o u s s a n d s t o n e , 
c o m m o n l y pebbly , o c c u r s n e a r the b a s e of the s e q u e n c e . 

The s e d i m e n t s a r e h o r i z o n t a l . B e d d i n g i s not c o n s p i c u o u s , but c a n b e r e c o g n i z e d 
in m o s t o u t c r o p s . C r o s s - b e d d i n g i s p r e s e n t in p l a c e s , but i s not c o m m o n . T h e a v e r a g e 
t h i c k n e s s i s 10 to 15 f e e t , but the f o r m a t i o n i s up to 30 f ee t thick in the south . The d i s t r i b u ­
t ion s u g g e s t s that the f o r m a t i o n i s an o ld h i g h - l e v e l a l luv ia l d e p o s i t of the B u r d e k i n R i v e r . 

T h e f o r m a t i o n c o n t a i n s n u m e r o u s f r a g m e n t s of f o s s i l wood , and s p e c i m e n s f r o m 
Rishton Scrub have b e e n ident i f ied a s P a t a l o x y l o n sp . (Appendix 1). D iprotodon a u s t r a l i s 
r e c o r d e d by Jack (1879) f r o m s e d i m e n t s at Ri shton , w h i c h a r e now mapped with the 
S e l l h e i m F o r m a t i o n , i n d i c a t e s a P l e i s t o c e n e a g e . The f o r m a t i o n o c c u r s at a l o w e r t o p ­
o g r a p h i c l e v e l than the T e r t i a r y s a n d s t o n e s , and although m o t t l e d has no f e r r i c r e t e on 
i t s upper s u r f a c e . T h e mot t l ing i s a s s o c i a t e d with l e a c h i n g adjacent to plant r o o t s 
and w a s not apparent ly f o r m e d by l a t e r i t i c p r o c e s s e s . The f o r m a t i o n i s t h e r e f o r e r e g a r d e d 
a s y o u n g e r than the p e r i o d s of l a t e r i t i z a t i o n and f e r r u g i n i z a t i o n w h i c h a f fec ted the o l d e r 
T e r t i a r y s e d i m e n t s and the C a m p a s p e B e d s . It m a y b e a s young a s P l e i s t o c e n e in a g e . 

S e d i m e n t s (Qg) 

T h r e e a r e a s of s e m i - c o n s o l i d a t e d s e d i m e n t s cannot b e c o r r e l a t e d conf ident ly with 
any of the o ther C a i n o z o i c u n i t s , but a r e probably about the s a m e age a s the S e l l h e i m 
F o r m a t i o n . 

Southeas t of R a v e n s w o o d , w e l l bedded g r a v e l , sand , and s i l t c a p the in ter f luv ia l a r e a s 
of the s o u t h e r n t r i b u t a r i e s of Connol ly C r e e k . The t o p s of the c a p p i n g s a r e u p to 40 f e e t 
a b o v e the bed of Connol ly C r e e k . A long the s o u t h e r n m a r g i n of F i r s t P o c k e t , about 10 m i l e s 
s o u t h e a s t of R a v e n s w o o d , a 4 - f o o t b e d of s e m i - c o n s o l i d a t e d c o n g l o m e r a t e o v e r l i e s up to 20 
f e e t of c o a r s e u n s o r t e d sand and s i l t . T h e s e s e d i m e n t s have a s l i g h t p r i m a r y dip to the 
north . R e m n a n t s of a b r o a d t e r r a c e b o r d e r the Suttor R i v e r in the s o u t h e a s t . T h e r e m n a n t s 
c o n s i s t o f u n c o n s o l i d a t e d , s l i g h t l y f e r r u g i n o u s g r a v e l , and a r e 30 to 40 f e e t above the 
r i v e r bed . 

The s e d i m e n t s n e a r Connol ly C r e e k and in F i r s t P o c k e t a r e o u t w a s h d e p o s i t s at the 
b a s e of fault s c a r p s , and the s e d i m e n t s a long the Suttor R iver a r e o ld a l l u v i a l d e p o s i t s . 

G r e y and B r o w n S o i l s (Qo) 

H e a v y - t e x t u r e d g r e y and brown s o i l s c o v e r s e v e r a l a r e a s b e t w e e n Slogan Downs and 
E g e r a h o m e s t e a d s . T h e a r e a s appear to lack rock o u t c r o p s , but c a l c a r e o u s n o d u l e s a r e 
c o m m o n on the p la in and in g u l l i e s . N o d u l e s h a v e a l s o b e e n e n c o u n t e r e d in w a t e r b o r e s 
n o r t h e a s t of Old V i c t o r i a Downs h o m e s t e a d . T h i s s o i l m a y have b e e n d e v e l o p e d on C a i n o z o i c 
c a l c a r e o u s d e p o s i t s w h i c h a r e no l o n g e r e x p o s e d . 

T o o m b a B a s a l t 

T h e Toomba B a s a l t (Twida le , 1956) c o v e r s an a r e a of about 4 s q u a r e m i l e s in the 
e x t r e m e n o r t h w e s t e r n c o r n e r of the S h e e t a r e a . It o c c u r s m a i n l y in the Hughenden, C l a r k e 
R i v e r , and T o w n s v i l l e Sheet a r e a s . 

T h e T o o m b a B a s a l t i s a porphyr i t i c o l i v i n e b a s a l t f l o w of v e r y young a s p e c t ( F i g . 1 4 ) ; 
i t s s u r f a c e i s e x t r e m e l y u n e v e n , and it i s an i m p a s s a b l e b a r r i e r to t ra f f i c , i t s s o u t h e r n 
e d g e b e i n g known l o c a l l y a s the ' grea t b a s a l t w a l l ' . T h e on ly vent r e c o g n i z e d l i e s in the 
Hughenden Sheet a r e a about 25 m i l e s w e s t of Myola h o m e s t e a d . 

The T o o m b a B a s a l t o v e r l i e s the Nul la B a s a l t , and m a y b e R e c e n t in a g e . 
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S u p e r f i c i a l Sand (Qs) 

F i g . 14 . P a h o e h o e s t r u c t u r e s p r e s e r v e d on s u r f a c e of T o o m b a B a s a l t ( la te P l e i s t o c e n e 
o r R e c e n t ) 0 .3 m i l e s NW of Myola h o m e s t e a d . 

S T R U C T U R E 
( F i g . 15) 

T h r e e m a j o r s t r u c t u r a l e l e m e n t s c a n b e r e c o g n i z e d in the C h a r t e r s T o w e r s S h e e t a r e a : 
the L o l w o r t h - R a v e n s w o o d B l o c k , the D r u m m o n d B a s i n , and the G a l i l e e B a s i n . 

60 

E x t e n s i v e l o w r i s e s of c l a y e y g r i t and c o a r s e whi te o r buff sand c o v e r m u c h of the 
c a t c h m e n t a r e a of the R o l l s t o n R i v e r and B l i g h and Kangaroo C r e e k s . The r i s e s a r e 
n o t i c e a b l y h i g h e r than the r e c e n t s t r e a m a l l u v i u m . T h e s a n d s and g r i t s a r e o u t w a s h d e p o s i t s 
r e s u l t i n g f r o m the e r o s i o n of the T e r t i a r y s e d i m e n t s and l a t e r i t e s on T h e T a b l e l a n d and 
S e v e n t y M i l e Range . 

T h e t h i c k n e s s of the sand v a r i e s g r e a t l y depending on the topography and amount of 
e r o s i o n of the u n d e r l y i n g T e r t i a r y s e d i m e n t s . W h e r e it o v e r l i e s par t ly e r o d e d T e r t i a r y 
s e d i m e n t s the t h i c k n e s s r a n g e s f r o m 10 to 20 f e e t . Two hundred f e e t of s a n d y m a t e r i a l w a s 
e n c o u n t e r e d in a b o r e 4 m i l e s n o r t h - n o r t h w e s t of H a r v e s t H o m e h o m e s t e a d , but s o m e of 
t h i s cou ld b e T e r t i a r y . 

The sand i s b e i n g d i s s e c t e d at the p r e s e n t day . It h a s b e e n a s s i g n e d a Q u a t e r n a r y a g e , 
but i s r e g a r d e d a s o l d e r than the a l l u v i u m b o r d e r i n g the m a j o r s t r e a m s . 

In the s o u t h w e s t an e x t e n s i v e b lanket of r e d s a n d , w h i c h o v e r l i e s the l a t e r i t i c p r o f i l e 
d e v e l o p e d on the W a r a n g S a n d s t o n e , i s a l s o m a p p e d with t h i s unit . In Red G o r g e C r e e k ( just 
w e s t of the S h e e t a r e a ) it i s at l e a s t 30 f e e t th ick , but it i s g e n e r a l l y m u c h th inner e l s e w h e r e . 

A l l u v i u m (Qa) 

A l l the m a j o r s t r e a m s a r e b o r d e r e d by a l luv ia l t e r r a c e s c o m p o s e d m a i n l y of sand and 
s i l t . T h e w i d e s t t e r r a c e s b o r d e r the b r a i d e d s t r e a m c h a n n e l s of the Cape R i v e r in the s o u t h ­
w e s t . 

G e n e r a l l y t h e r e a r e at l e a s t two t e r r a c e s a l o n g m o s t s t r e a m s , and the h i g h e r t e r r a c e s 
a r e r a r e l y c o v e r e d by w a t e r e x c e p t in the h i g h e s t f l o o d s . S o m e of the d e p o s i t s on the h i g h e r 
t e r r a c e s m a y b e P l e i s t o c e n e in a g e . 



I 4 5 ° 3 0 ' I47">00' 

Major 
Depositional Plutonic 

Cycles Intrusions 

F 5 5 / A 2 / I 2 

10 2 0 Miles 

PERMIAN TO TRIASSIC 

UPPER DEVONIAN TO 
LOWER CARBONIFEROUS 

MIDDLE DEVONIAN 

UPPER SILURIAN OR 
LOWER DEVONIAN 

MAINLY MIDDLE ORDOVICIAN 

Warang Sandstone and 
Betts Creek Beds 

Natal and Bulliwallah 
Formations 

Star of Hope Formation 

Raymond Formation 

Mount Hall and Scartwater 
Formations 
St Anns Formation and 
unnamed volcanics (D/Cv) 

DRUMMOND BASIN 
SEQUENCE 

(Structural 
Interpretation 
by F. Olgers) 

~~r— 
Su or Dl 

CAMBRIAN TO 
ORDOVICIAN 

Generalised geological boundary 

~~*a~*~ Boundary of major shear zone 

-i Anticline showing plunge 

—|—* Syncline showing plunge 

Fault 

Ukalunda Beds (Anakie Inlier) 

Lolworth Igneous Complex 

Ravenswood Granodiorite Complex 

Cape River Beds, etc 

•4- Vertical strata 

C j T ^ ^ Trend lines 

Strike and dip of foliation or cleavage 

Vertical foliation or cleavage 

Present edge of sedimentary basin 

•*is Strike and dip of strata 

F i g . 15. S truc tura l m a p . 
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T h e L o l w o r t h - R a v e n s w o o d B l o c k b e c a m e s t a b i l i z e d in the l a t e S i l u r i a n o r e a r l y 
D e v o n i a n with the i n t r u s i o n of the L o l w o r t h Igneous C o m p l e x , the B a r r a b a s A d a m e l l i t e , and 
the y o u n g e s t p h a s e s of the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . It e m e r g e d in the Middle 
D e v o n i a n and h a s b e e n e x p o s e d to e r o s i o n s i n c e that t i m e . In the upper Middle D e v o n i a n to 
L o w e r C a r b o n i f e r o u s the b l o c k f o r m e d a s o u r c e a r e a s e p a r a t i n g the part ly m a r i n e B u r d e k i n 
B a s i n in the nor th ( T o w n s v i l l e S h e e t a r e a ) f r o m the c o n t i n e n t a l D r u m m o n d B a s i n in 'She 
s o u t h . It m a y a l s o h a v e b e e n a s o u r c e a r e a for the l o w e r Middle D e v o n i a n Ukalunda B e d s . 

T h e L o l w o r t h - R a v e n s w o o d B l o c k c o n s i s t s of t h r e e m a i n c o m p o n e n t s : the C a p e R i v e r 
Canopy , the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , and the L o l w o r t h I g n e o u s C o m p l e x . 
T h e Cape R i v e r Canopy i s c o m p o s e d of the fo lded , i n t r u d e d , and l o c a l l y m e t a m o r p h o s e d 
r e m n a n t s of a th ick s e q u e n c e of e a r l y P a l a e o z o i c s e d i m e n t s and v o l c a n i c s (Cape R i v e r B e d s , 
C h a r t e r s T o w e r s M e t a m o r p h i c s , Kirk R i v e r B e d s ) . T h e C a p e R i v e r B e d s h a v e a c o n s i s t e n t 
e a s t - w e s t t r e n d , and g e n e r a l l y d ip to the s o u t h . L i t t l e i s known of the pa t t ern of fo ld ing , but 
the fo lds do not a p p e a r to h a v e b e e n t ight . S h e a r i n g , c l o s e jo in t ing , and faul t ing a r e m o r e 
c o n s p i c u o u s and i m p o r t a n t s t r u c t u r a l f e a t u r e s than fo ld ing . T h e s h e a r i n g i s l o c a l i z e d c l o s e 
to the c o n t a c t w i t h the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , and the i n t e n s i t y of jo int ing a l s o 
d e c r e a s e s away f r o m the c o n t a c t . The t e r m 'canopy' i s u s e d b e c a u s e it i s c o n s i d e r e d that 
the Cape R i v e r B e d s and e q u i v a l e n t s a r e in m o s t p l a c e s u n d e r l a i n at depth b y the R a v e n s ­
w o o d G r a n o d i o r i t e C o m p l e x . 

The R a v e n s w o o d G r a n o d i o r i t e C o m p l e x i s c o n s i d e r e d to b e l a t e s y n o r o g e n i c . T h e 
m a r g i n a l z o n e of the c o m p l e x i s f o l i a t ed in p l a c e s ; in s o m e o u t c r o p s t h i s h a s b e e n c a u s e d 
by c a t a c l a s i s , but in o t h e r s it m a y b e due to f l o w a g e dur ing i n t r u s i o n . 

T h e L o l w o r t h I g n e o u s C o m p l e x i s r e g a r d e d a s a p o s t o r o g e n i c ba tho l i th , b e c a u s e 
c a t a c l a s t i c f o l i a t i o n i s a b s e n t . 

T h e Ukalunda B e d s , in the e x t r e m e s o u t h e a s t c o r n e r of the a r e a , a r e part of the A n a k i e 
I n l i e r (Malone e t a l . , 1 9 6 6 ) , w h i c h f o r m e d b a s e m e n t a long the e a s t e r n e d g e of the D r u m m o n d 
B a s i n . T h e s t y l e of d e f o r m a t i o n and m e t a m o r p h i s m of the Ukalunda B e d s i s s i m i l a r to that 
o f the Cape R i v e r B e d s . 

S t r u c t u r e s in the D r u m m o n d B a s i n h a v e b e e n s u m m a r i z e d o n p a g e s 

A g e n t l e m o n o c l i n a l f l e x u r e c o i n c i d e s w i t h , and probab ly h e l p e d to l o c a l i z e , the p r e s e n t 
m a r g i n of the G a l i l e e B a s i n , but the o u t l i e r of p r o b a b l e W a r a n g S a n d s t o n e , w h i c h f o r m s the 
J u s t Range , s h o w s that the d e p o s i t i o n a l a r e a in the L o w e r T r i a s s i c m a y h a v e e x t e n d e d 
m u c h f a r t h e r n o r t h e a s t . South of the m o n o c l i n e , the G a l i l e e B a s i n s e d i m e n t s d ip v e r y 
g e n t l y s o u t h w e s t . 

Two m a i n s e t s of fau l t s c a n b e r e c o g n i z e d , o n e t r e n d i n g n o r t h e a s t , the o t h e r n o r t h w e s t . 
T h e d e t a i l e d h i s t o r y of the faul t ing i s u n c e r t a i n , but the m o v e m e n t s o n s o m e f a u l t s c a n b e 
d a t e d wi th in c e r t a i n l i m i t s . T h e s h e a r i n g in the e a s t - n o r t h e a s t e r l y D e a d m a n F a u l t Z o n e i s 
o l d e r than the L o l w o r t h Igneous C o m p l e x . T h e m a i n n o r t h w s t fault w h i c h b i s e c t s and 
d i s p l a c e s the Pent land H i l l s g r a n i t e i s f i l l e d by d y k e s w h i c h a r e b e l i e v e d to b e Upper 
P e r m i a n . N o r t h e a s t e r l y f a u l t s h a v e d i s p l a c e d the l a t e P a l a e o z o i c g r a n i t e of the St A n n e s 
C r o s s Range . No fau l t s h a v e b e e n r e c o g n i z e d in the M e s o z o i c s e d i m e n t s , but p o s s i b l e f a u l t s 
o c c u r in the C a m p a s p e B e d s and Nul la B a s a l t . Ring f r a c t u r i n g i s w e l l d e v e l o p e d in the 
L e i c h h a r d t Range i m m e d i a t e l y to the e a s t of the S h e e t a r e a , w h e r e it i s a s s o c i a t e d with 
Upper C a r b o n i f e r o u s e x t r u s i v e s and r i n g d y k e s . An a r c u a t e fault n e a r Mount Canton i s a l s o 
a s s o c i a t e d with Upper C a r b o n i f e r o u s v o l c a n i c s , and p o s s i b l y f o r m s part of a r i n g s t r u c t u r e . 

T h e M o s g a r d i e s S h e a r Z o n e i s a b e l t c h a r a c t e r i z e d b y m y l o n i t i z a t i o n , b r e c c i a t i o n , and 
c l o s e jo int ing . S h e a r i n g i s m o s t i n t e n s e a l o n g the n o r t h e r n m a r g i n of the M o s g a r d i e s 
A d a m e l l i t e . T h e M o s g a r d i e s S h e a r Z o n e i s p a r a l l e l to the l a r g e r A l e x Hil l S h e a r Zone 
a l o n g the s o u t h e r n m a r g i n of the T o w n s v i l l e S h e e t a r e a . 
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GEOLOGICAL HISTORY 

In the C a m b r i a n and p o s s i b l y L o w e r O r d o v i c i a n a s e q u e n c e of s e d i m e n t s and v o l c a n i c s 
(Cape R i v e r B e d s , C h a r t e r s T o w e r s M e t a m o r p h i c s , and K i r k R i v e r B e d s ) c o v e r e d a l a r g e 
p a r t of the S h e e t a r e a . In the Middle O r d o v i c i a n the s e q u e n c e w a s f o l d e d and in truded m o r e 
o r l e s s c o n t e m p o r a n e o u s l y by the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , a l a r g e b a t h o l i t h 
w h i c h now c r o p s out o v e r a l a r g e r a r e a than the r e m n a n t s o f t h e r o c k s w h i c h i t i n t r u d e d . 
T h e e m p l a c e m e n t of the c o m p l e x w a s a c c o m p a n i e d b y v a r y i n g d e g r e e s of d y n a m o - t h e r m a l 
m e t a m o r p h i s m . 

In the l a t e S i l u r i a n o r e a r l y D e v o n i a n , the L o l w o r t h I g n e o u s C o m p l e x w a s e m p l a c e d in 
the w e s t , and the B a r r a b a s A d a m e l l i t e and the y o u n g e r u n d e l i n e a t e d p h a s e s o f the R a v e n s ­
w o o d G r a n o d i o r i t e C o m p l e x in the e a s t . I n t r u s i o n of t h e s e g r a n i t e s m a r k e d t h e f inal s t a g e 
of an o r o g e n y w h i c h s t a b i l i z e d the a r e a a s t h e L o l w o r t h - R a v e n s w o o d B l o c k . 

In Middle D e v o n i a n t i m e a n e w m o b i l e z o n e d e v e l o p e d a l o n g t h e s o u t h e a s t e r n s i d e of 
the L o l w o r t h - R a v e n s w o o d B l o c k . T h e Ukalunda B e d s , a th i ck s e r i e s of m a r i n e s e d i m e n t s , 
w e r e l a i d down in t h i s m o b i l e z o n e , of w h i c h a s m a l l par t l i e s w i t h i n the C h a r t e r s T o w e r s 
S h e e t a r e a . T h e Ukalunda B e d s w e r e upl i f t ed and e r o d e d , and p o s s i b l y a l s o in truded b y 
g r a n i t e at the end of the M i d d l e D e v o n i a n . In the u p p e r m o s t D e v o n i a n r e n e w e d d o w n w a r p i n g 
in the m o b i l e z o n e g a v e r i s e to the D r u m m o n d B a s i n , w h o s e m a i n d e v e l o p m e n t took p l a c e i n 
t h e L o w e r C a r b o n i f e r o u s . T h e D r u m m o n d B a s i n c o n t a i n s up to 2 5 , 0 0 0 f e e t of a c i d v o l c a n i c s 
and s e d i m e n t a r y r o c k s , w h i c h w e r e l a i d down i n f luv ia l and l a c u s t r i n e e n v i r o n m e n t s . T h e 
D r u m m o n d Group w a s f o l d e d , and p o s s i b l y in truded b y d i o r i t e ( C - P i ) , about the m i d d l e o f 
the C a r b o n i f e r o u s . 

Hornblende p o r p h y r i t e d y k e s w e r e in truded at C h a r t e r s T o w e r s l a t e in the L o w e r 
C a r b o n i f e r o u s . In l a t e Upper C a r b o n i f e r o u s t i m e the L o l w o r t h - R a v e n s w o o d B l o c k and the 
D r u m m o n d B a s i n w e r e f r a c t u r e d . S o m e of the a c i d m a g m a w h i c h r o s e u p a l o n g t h e f r a c t u r e s 
w a s e x t r u d e d a s l a v a s and p y r o c l a s t i c s (Cuv) , but s o m e c o o l e d b e l o w t h e s u r f a c e a s p l u g s 
(Cur) o r a s h i g h - l e v e l g r a n i t i c s t o k e s ( C - P g ) . P l u t o n i s m a l o n g the e a s t e r n e d g e of the 
D r u m m o n d B a s i n at t h i s t i m e m a y h a v e c a u s e d fur t her c o m p r e s s i o n and f o l d i n g in the 
b a s i n ( F . O l g e r s , p e r s . c o m m . ) . Subord inate f r e s h w a t e r s e d i m e n t s w e r e d e p o s i t e d i n l a k e s 
w h i c h w e r e probab ly f o r m e d b y the d a m m i n g of the s t r e a m s b y l a v a f l o w s . T h e c y c l e of 
i g n e o u s a c t i v i t y c o n t i n u e d a c r o s s the C a r b o n i f e r o u s - P e r m i a n b o u n d a r y . T h e r h y o l i t e p lug 
at Mount C o o p e r m a y b e r e l a t e d to t h i s p h a s e of a c t i v i t y , o r a l t e r n a t i v e l y to a g r o u p of 
u p p e r m o s t P e r m i a n r h y o l i t e p l u g s in the B o w e n S h e e t a r e a to the e a s t . 

T h e s e q u e n c e in the G a l i l e e B a s i n i s c o n t i n e n t a l throughout . S w a m p y c o n d i t i o n s in t h e 
U p p e r P e r m i a n ( B e t t s C r e e k B e d s ) w e r e a c c o m p a n i e d b y v u l c a n i s m ( P a i n e e t a l . , 1 9 6 5 , 
unpub l . , and in p r e p , b ; Vine e t a l . , 1 9 6 4 , unpubl . ) . T h e h i g h - l e v e l i g n e o u s a c t i v i t y o f the 
Mundic Igneous C o m p l e x p r o b a b l y took p l a c e at t h i s t i m e . F l u v i a t i l e s e d i m e n t a t i o n (Warang 
Sands tone ) p r e d o m i n a t e d i n L o w e r T r i a s s i c t i m e . 

T h e C a i n o z o i c g e o l o g i c a l h i s t o r y i s s u m m a r i z e d i n T a b l e 10 . 

ECONOMIC G E O L O G Y 

G o l d and s i l v e r m i n e r a l i z a t i o n i s w i d e s p r e a d in the n o r t h e r n half of the a r e a . M o s t of 
t h e m i n e r a l i z a t i o n a p p e a r s to o c c u r w i t h i n o r around the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x , 
but m i n o r o c c u r r e n c e s a r e found w i t h i n the C a p e R i v e r B e d s and L o l w o r t h I g n e o u s C o m p l e x . 
T w o o c c u r r e n c e s (Mount L e y s h o n and Mount Wright ) a r e r e l a t e d to l a t e r v o l c a n i c f o c i . 

63 



L a r g e q u a n t i t i e s of g o l d and l e s s e r a m o u n t s of s i l v e r h a v e b e e n p r o d u c e d f r o m the 
C h a r t e r s T o w e r s S h e e t a r e a . No m i n i n g o p e r a t i o n s a r e c u r r e n t l y b e i n g c a r r i e d o u t , a l though 
the m a i n p r o d u c i n g c e n t r e s , C h a r t e r s T o w e r s and R a v e n s w o o d , a r e o n c e a g a i n a t t r a c t i n g 
the a t t e n t i o n of m i n e r a l e x p l o r a t i o n c o m p a n i e s . T h e m a i n p r o d u c i n g y e a r s w e r e f r o m about 
1880 to 1910 . B y 1916 p r a c t i c a l l y a l l m i n i n g had c e a s e d . T h e r e w a s a m i n o r r e v i v a l f o l l o w ­
ing the r i s e i n the p r i c e of g o l d in 1 9 3 1 , but e x c e p t f o r t h e B l a c k Jack m i n e t h i s a c t i v i t y 
w a s conf ined to s m a l l m i n e s and p r o s p e c t s . R i s i n g c o s t s d u r i n g and af ter t h e s e c o n d w o r l d 
w a r c u r t a i l e d t h i s a c t i v i t y , and a f t e r t h e B l a c k Jack m i n e f ina l ly c l o s e d in 1 9 5 9 , g o l d p r o ­
d u c t i o n v i r t u a l l y c e a s e d . T h e l a s t m i n e s to p r o d u c e o r e in quanti ty w e r e the B l a c k J a c k and 
the N e w Q u e e n s i l v e r - l e a d m i n e a t L i o n t o w n , w h i c h c l o s e d in 1 9 6 2 . 

A fu l l a c c o u n t of t h e e c o n o m i c g e o l o g y of the S h e e t a r e a i s b e i n g p r e p a r e d b y K.R. 
L e v i n g s t o n , D i s t r i c t G e o l o g i s t at C h a r t e r s T o w e r s . 

T A B L E 1 0 : CAINOZOIC GEOLOGICAL HISTORY 

Epoch Sedimentation Fossils 
Volcanic 
activity Tectonics Remarks 

Recent 

Pleistocene 

Pliocene 

_River 
alluvium (Qa) 

Superficial 
outwash sand 
(Os) 
Grey and brown 
soils (Qo) 

Semi-
consolidated 
at I u vial and 
outwash 
deposits (Og) 

. Sellheim Formation 

- Campaspe Beds 

(?)Diprotodon 
australis 

Patoloxylon sp Nulla 
"basalt 

Miocene 

Oligocene 
Unnamed 
sediments In 
the southeast and 
at Featherby 
Range (Tu) 

Dicotyledonous 
plants, 

angiosperm wood 

Eocene 

Palaeocene 

Renewed 
uplift 

Uplift 
with 

faulting 

Stable 
I 
I 
I 
I 

Rejuvenation of drainage, 
renewed dissection 

. Locustrine and high-level 
alluvial deposition 

Period of degradation 

Ferricrete development 

— Deposition 

— Dissection of loterite surface 

Major lateritization 

Peneplanation; 
lacustrine, piedmont, 
and fluviatile deposition 
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Gold 

B y f a r the m o s t i m p o r t a n t m i n i n g c e n t r e in t h e a r e a w a s C h a r t e r s T o w e r s - t h e 
p r i n c i p a l c e n t r e of the C h a r t e r s T o w e r s Gold and M i n e r a l F i e l d . A l though p r o d u c t i o n f r o m 
C h a r t e r s T o w e r s h a s b e e n s m a l l s i n c e the 1 9 2 0 ' s , i t s to ta l r e c o r d e d p r o d u c t i o n s i n c e i t s 
d i s c o v e r y i n 1871 to the end of 1 9 6 4 , e x c e p t f o r a s m a l l quant i ty f r o m the C a p e R i v e r a r e a , 
w a s 6 , 8 0 5 , 5 1 0 f ine o u n c e s of g o l d , and unt i l 1959 i t had p r o d u c e d m o r e g o l d than any o t h e r 
m i n i n g c e n t r e in Q u e e n s l a n d . Up to 1 9 1 6 , w h e n p r a c t i c a l l y a l l m i n i n g c e a s e d , 1 , 0 0 0 , 5 6 5 
o u n c e s of s i l v e r and 3 6 8 4 t o n s of l e a d w e r e a l s o r e c o v e r e d ( B l a t c h f o r d , 1 9 5 3 ) . 

T h e g e o l o g y of t h e C h a r t e r s T o w e r s f i e l d h a s b e e n d e s c r i b e d by R e i d ( 1 9 1 7 ) . A l l t h e 
i m p o r t a n t m i n e s w e r e l o c a t e d in the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . T h e l o d e s a r e 
s i m p l e o r c o m p o s i t e t a b u l a r b o d i e s , w h o l l y o r p a r t l y w i th in f i s s u r e s . T h e f i s s u r e s b e l o n g 
to two s e t s of f a u l t s w h i c h dip to the e a s t - n o r t h e a s t at 2 7 ° to 3 6 ° , and to the n o r t h o r n o r t h ­
w e s t at 2 3 ° to 5 0 ° . T h e f i s s u r e w a l l s a r e w e l l d e f i n e d and a r e c o m m o n l y s l i c k e n s i d e d . T h e 
l o d e s a r e f o r m e d of o n e o r m o r e quartz v e i n s s e p a r a t e d b y c r u s h e d and a l t e r e d c o u n t r y 
r o c k . In the m a j o r f i s s u r e s two o r m o r e s e p a r a t e v e i n s m a y o c c u r in p a r a l l e l o r b r a n c h i n g 
c h a n n e l s . S o m e of t h e m a r e s e p a r a t e d b y u n a l t e r e d c o u n t r y r o c k and w e r e m i n e d a s i n d e ­
pendent b o d i e s a s in the D a y D a w n and B r i l l i a n t s y s t e m s . 

T h e o r e s h o o t s w e r e i r r e g u l a r in s h a p e and no c o n s i s t e n t d i r e c t i o n of p i t c h i s a p ­
p a r e n t . A c r u d e e n e c h e l o n a r r a n g e m e n t of the s h o o t s i n p a r a l l e l v e i n s i s d i s c e r n i b l e i n 
p l a c e s . 

T h e d e e p e s t w o r k i n g s w e r e on the B r i l l i a n t l o d e (3000 ft) and o n the D a y D a w n l o d e 
(2700 ft) . Only a f e w of the o t h e r l o d e s w e r e w o r k e d b e l o w 1000 f e e t . In a l l c a s e s v a l u e s 
b e c a m e p o o r e r w i t h depth. 

T h e o r e i s a s i m p l e m e s o t h e r m a l m i n e r a l e s s e m b l a g e : the n o r m a l p r i m a r y c o n ­
s t i t u e n t s , in addi t ion to n a t i v e g o l d , a r e q u a r t z , p y r i t e , g a l e n a , and s p h a l e r i t e . T h e l e s s 
c o m m o n m i n e r a l s i n c l u d e c a l c i t e , c h a l c o p y r i t e , g y p s u m , b a r i t e , a r s e n o p y r i t e , n a t i v e 
a r s e n i c , and an un ident i f i ed t e l l u r i d e . G a l e n a w a s i m p o r t a n t a s an i n d i c a t o r of g o l d v a l u e s . 

T h e l o c a l i z a t i o n of the o r e d o e s not a p p e a r to h a v e b e e n r e l a t e d to the c o u n t r y r o c k o r 
to i n t e r s e c t i o n of the l o d e s e i t h e r by d y k e s , e a r l y b a r r e n quartz v e i n s , o r f a u l t s ( e x c e p t in 
t h e l a s t c a s e f o r m i n o r l o c a l e n r i c h m e n t ) . 

T h e o t h e r i m p o r t a n t m i n i n g c e n t r e w a s R a v e n s w o o d , o n t h e R a v e n s w o o d G o l d and 
M i n e r a l F i e l d . T h i s a l s o w a s o n e of the m a j o r g o l d - p r o d u c i n g a r e a s of Q u e e n s l a n d , the 
t o t a l y i e l d to the end of 1963 b e i n g s o m e 9 0 0 , 0 0 0 f ine o u n c e s . T h e f i e l d w a s d i s c o v e r e d 
i n 1 8 6 8 , but e a r l y d e v e l o p m e n t w a s s l o w and i t w a s not unt i l b e t w e e n 1898 and 1 9 1 2 that 
annual produc t ion w a s c o n s i s t e n t l y h i g h and m o r e than ha l f the to ta l y i e l d w a s p r o d u c e d . 

T h e m a i n l o d e s , c o m p r i s i n g q u a r t z - s u l p h i d e o r e b o d i e s in f i s s u r e s i n t h e R a v e n s w o o d 
G r a n o d i o r i t e C o m p l e x , w e r e s i t u a t e d in t h e town a r e a and at Sandy C r e e k . T h e R a v e n s ­
w o o d f i e l d inc luded a n u m b e r of o u t s i d e c e n t r e s , e a c h of w h i c h had i t s o w n v i l l a g e , a r o u n d 
w h i c h w e r e g r o u p e d s e v e r a l m i n e s . E x c e p t p e r h a p s f o r B r o o k v i l l e , none of t h e s e c e n t r e s 
w a s a l a r g e p r o d u c e r . T h e y i n c l u d e Kirk , F o u r M i l e , D o n n y b r o o k , One M i l e (or T o t l e y , 
m a i n l y s i l v e r ) , T r i e s t e , and H i l l s b o r o u g h (or E ight M i l e ) . 

T h e l o d e s at R a v e n s w o o d i t s e l f t r e n d in two p r i n c i p a l d i r e c t i o n s : s o m e t r e n d b e t w e e n 
n o r t h - n o r t h w e s t and n o r t h - n o r t h e a s t and d ip to the e a s t , and o t h e r s b e t w e e n n o r t h e a s t and 
e a s t and d ip to the s o u t h . T h e n o r t h - t r e n d i n g l o d e s a r e m o r e i m p o r t a n t and n u m e r o u s . T h e 
l o d e s do not f o r m a n e t w o r k , but r a t h e r s e v e r a l g r o u p s of n o r t h - t r e n d i n g l o d e s a r e s e p a r a t ­
e d f r o m e a c h o t h e r b y a f e w e a s t - t r e n d i n g l o d e s . 

A t Sandy C r e e k , a f e w m i l e s s o u t h e a s t of R a v e n s w o o d , the l o d e s a g a i n t r e n d in two 
d i r e c t i o n s . T h e m o r e i m p o r t a n t l o d e s d i p s o u t h w e s t , t h e l e s s i m p o r t a n t n o r t h w e s t . 
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In m a n y o f t h e o u t l y i n g c e n t r e s the l o d e s g e n e r a l l y h a v e a n o r t h to n o r t h w e s t e r l y o r a n 
e a s t to e a s t - n o r t h e a s t e r l y t r e n d . 

P a y a b l e o r e w a s o b t a i n e d to a depth of 700 f e e t , but o n l y a f e w of the m a n y l o d e s w e r e 
w o r k e d b e l o w 4 0 0 f e e t . T h e h i g h l y r e f r a c t o r y s u l p h i d e o r e s w e r e not a m e n a b l e to n o r m a l 
b a t t e r y t r e a t m e n t and t h i s r e t a r d e d e a r l y d e v e l o p m e n t . T h e p r i m a r y m i n e r a l s i n c l u d e d 
n a t i v e g o l d , g a l e n a , c h a l c o p y r i t e , s p h a l e r i t e , p y r i t e , q u a r t z , and p o s s i b l y c a l c i t e . 

T h e v a r i o u s m i n e s o n t h e f i e l d h a v e b e e n d e s c r i b e d b y M a c l a r e n ( 1 9 0 0 ) , C a m e r o n 
( 1 9 0 1 , 1 9 0 3 ) , and R e i d (1934) . 

O t h e r g o l d o c c u r r e n c e s in the R a v e n s w o o d G r a n o d i o r i t e C o m p l e x o c c u r s o u t h e a s t , 
s o u t h , and s o u t h w e s t o f C h a r t e r s T o w e r s . None w a s a b i g p r o d u c e r , but a m o n g the m o r e 
i m p o r t a n t w e r e B r o u g h t o n , R i s h t o n , D r e g h o r n , St P a u l s , L i g h t h o u s e , W i n d s o r , and S o u t h e r n 
C r o s s . Many a r e d e s c r i b e d b y M a r k s (1913) . 

A l i t t l e g o l d h a s b e e n p r o d u c e d f r o m the Old H o m e s t e a d d i g g i n g s , 7 to 12 m i l e s n o r t h 
of H o m e s t e a d ( R a n d s , 1891) and f r o m t h e B i g Hit m i n e ( M o r t o n , 1 9 3 9 a , b ) . In both c a s e s 
the m i n e r a l i z a t i o n i s p r o b a b l y r e l a t e d to the L o l w o r t h I g n e o u s C o m p l e x . 

Go ld h a s a l s o b e e n found i n t h e C a p e R i v e r B e d s and Mount W i n d s o r V o l c a n i c s : 
g o l d w a s w o r k e d at t h e N e w H o m e s t e a d d i g g i n g s s o u t h e a s t o f Thalanga s i d i n g l a t e l a s t 
c e n t u r y ( R a n d s , 1 8 9 1 ) ; at L i o n t o w n i n the e a r l y 1 9 0 0 ' s ( M o r t o n , 1937) ; and at the H i g h w a y 
m i n e in t h e 1 9 5 0 * 8 (Connah, I 9 6 0 ) . N u m e r o u s o l d s h a l l o w w o r k i n g s , about w h i c h l i t t l e 
i s k n o w n , o c c u r b e t w e e n B r i t t a n i a h o m e s t e a d and t h e G r e g o r y D e v e l o p m e n t a l R o a d . 
T h e y a r e the r e s u l t of g o l d m i n i n g and p r o s p e c t i n g a c t i v i t i e s e a r l i e r t h i s c e n t u r y ; s o m e 
m a y b e the r e s u l t o f w o r k d u r i n g t h e d e p r e s s i o n y e a r s of the 1 9 3 0 ' s . N o n e of t h e d e p o s i t s 
i n t h e C a p e R i v e r B e d s h a s b e e n a l a r g e p r o d u c e r . 

G o l d h a s b e e n m i n e d i n v o l c a n i c r o c k s w h i c h p o s t d a t e the R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x at Mount L e y s h o n (Jack , 1 8 8 5 ; R a n d s , 1 8 9 1 ; M o r t o n , 1932b) and Mount W r i g h t 
( M o r t o n , 1 9 2 8 , unpubl . ; Connah , 1956) . At Mount L e y s h o n the g o l d o c c u r s i n r h y o l i t e 
and d a c i t e a g g l o m e r a t e ( P z o ) i n an o l d v o l c a n i c v e n t at the c o n t a c t b e t w e e n the R a v e n s w o o d 
G r a n o d i o r i t e C o m p l e x and the C a p e R i v e r B e d s . T h e g o l d i s d i s s e m i n a t e d throughout the 
r o c k , o r o c c u r s i n a s s o c i a t i o n w i t h th in l i m o n i t e v e i n s and s t r i n g e r s w h i c h p e r m e a t s the 
c o u n t r y r o c k . V a l u e s a r e e r r a t i c . O t h e r p r i m a r y m i n e r a l s i n c l u d e p y r i t e and c h a l c o p y r i t e . 
P r o d u c t i o n f r o m 1887 to 1946 w a s about 3 8 , 0 0 0 f ine o u n c e s of g o l d f r o m about 2 0 8 , 0 0 0 t o n s 
of o r e . A t Mount W r i g h t d e p o s i t s o c c u r in a h y d r o t h e r m a l l y a l t e r e d b r e c c i a p ipe ( C u r ) . T h e 
b r e c c i a c o n s i s t s m a i n l y of b i o t i t e g r a n i t e , but i t a l s o c o n t a i n s p i e c e s o f f i n e - g r a i n e d 
v o l c a n i c s o r d y k e r o c k s . T h e l o d e c o n s i s t s o f an i l l d e f i n e d z o n e i r r e g u l a r l y i m p r e g n a t e d 
w i t h p y r i t e and s p h a l e r i t e , w i t h t r a c e s of c o p p e r and a r s e n i c . S i d e r i t e a l s o o c c u r s i n both 
a u r i f e r o u s and n o n - a u r i f e r o u s s e c t i o n s . P r o d u c t i o n f i g u r e s a r e i n c o m p l e t e , but a p p r o x i ­
m a t e l y 1 3 0 0 f ine o u n c e s of g o l d w e r e p r o d u c e d . 

S m a l l q u a n t i t i e s of g o l d h a v e a l s o b e e n w o r k e d f r o m d e e p l e a d s at the b a s e of T e r t i a r y 
s e d i m e n t s f o r m i n g L i t t l e R e d B lu f f (Morton , 1 9 4 5 ) , and the P u z z l e r W a l l s . 

S i l v e r - L e a d 

A p a r t f r o m C h a r t e r s T o w e r s , o n l y two a r e a s h a v e b e e n i m p o r t a n t s i l v e r - l e a d 
p r o d u c e r s : t h e T o t l e y a r e a (Kings ) n e a r R a v e n s w o o d (Connah, 1 9 5 3 ; L e v i n g s t o n , 1 9 6 9 ) , 
and t h e L i o n t o w n a r e a ( L e v i n g s t o n , 1 9 5 2 , 1 9 5 6 , 1 9 6 0 , 1 9 6 3 ) . 
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At T o t l e y the m a i n l o d e i s K i n g s . It c o n s i s t s of a l t e r e d and c r u s h e d g r a n i t i c m a t e r i a l 
i n a r e d d i s h m e d i u m - g r a i n e d quartz d i o r i t e o r t o n a l i t e of the R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x . T h e l o d e d i p s n o r t h e a s t at 3 0 ° to 3 5 ° in the s h a l l o w e r w o r k i n g s , but s t e e p e n s to 
5 0 ° to 6 0 ° i n the d e e p e r w o r k i n g s . T h e f o o t w a l l i s w e l l de f ined and s l i c k e n s i d e d , but the 
h a n g i n g w a l l i s g e n e r a l l y p o o r l y de f ined . T h e l o d e r a n g e s f r o m a f e w i n c h e s to 25 f e e t 
w i d e . T w o m a i n s h o o t s w e r e w o r k e d and t h e s e a r e p o s s i b l y r e l a t e d to the c h a n g e in d ip 
of the l o d e . T h e o r e o c c u r s a s s t r i n g e r s , b a n d s , o r l e n s e s of m a s s i v e s u l p h i d e s i n the 
a l t e r e d quartz d i o r i t e . High s i l v e r v a l u e s a r e a s s o c i a t e d wi th the w i d e r g a l e n a v e i n s , 
w h i c h w e r e r i c h in t e t r a h e d r i t e . Other m i n e r a l s r e c o r d e d a r e p y r i t e , s p h a l e r i t e , a r s e n o -
p y r i t e , p y r a r g y r i t e , c h a l c o p y r i t e , p r o u s t i t e , a r g e n t i t e , s t e p h a n i t e , a l i t t l e g o l d , and a l e a d -
a n t i m o n y s u l p h i d e . Al though s e v e r a l a t t e m p t s h a v e b e e n m a d e to r e o p e n t h e m i n e , i t 
v i r t u a l l y c e a s e d o p e r a t i o n s in 1 8 9 1 . P r o d u c t i o n f i g u r e s a r e s c a n t , but to 1 8 9 1 o r e and 
c o n c e n t r a t e to the v a l u e of 1 1 2 , 0 0 0 pounds had b e e n r a i s e d . 

At L iontown the d e p o s i t s o c c u r in s h e a r e d v o l c a n i c s and s e d i m e n t s of t h e C a p e R i v e r 
B e d s , w h i c h a r e in truded b y a c i d p o r p h y r i e s w h i c h a r e p r o b a b l y a p o p h y s e s o f the R a v e n s ­
w o o d G r a n o d i o r i t e C o m p l e x . T h e s c h i s t o s i t y t r e n d s e a s t - n o r t h e a s t and d i p s s t e e p l y nor th 
and s o u t h . T h e b e d d i n g i s not r e a d i l y r e c o g n i z a b l e . The l o d e s c o n s i s t of v e i n s o f c e r u s s i t e , 
l i m o n i t e , q u a r t z , and k a o l i n in s h e a r e d c o u n t r y r o c k . L e a d a l s o o c c u r s in s c h i s t o s e 
m a t e r i a l o u t s i d e the v e i n s a s w e l l a s in a w h i t e g o u g e c o m m o n l y p r e s e n t a l o n g s i d e the 
v e i n s . T h e width of the l o d e r a n g e d f r o m 8 to 24 i n c h e s . D e p o s i t i o n w a s p r o b a b l y c o n t r o l l e d 
p r i n c i p a l l y by two s e r i e s of f r a c t u r e s , both s t r i k i n g at 0 8 0 ° , o n e d ipping 6 0 ° s o u t h and the 
o t h e r v e r t i c a l l y . T h e l o d e s w e r e d i s c o v e r e d i n 1951 and w e r e w o r k e d m a i n l y f r o m the 
L i o n t o w n and N e w Queen m i n e s . Work c e a s e d at the end of 1961 b e c a u s e of the l a c k of a 
s u i t a b l e m a r k e t for the o r e . T h e w o r k i n g s h a v e not r e a c h e d the p r i m a r y o r e , w h i c h w a s 
i n t e r s e c t e d by s u b s e q u e n t d i a m o n d d r i l l i n g ( L e v i n g s t o n , 1963 ) , T h e s e c o n d a r y o r e s h a v e 
not b e e n w o r k e d out , s o that the d e p o s i t s s t i l l h a v e potent ia l for s m a l l - s c a l e m i n i n g o p e r a ­
t i o n s . P r o d u c t i o n f r o m 1951 to the end of 1961 w a s about 52u t o n s of l e a d , 3 0 0 0 f ine o u n c e s 
of g o l d , and 5 4 , 0 0 0 f ine o u n c e s of s i l v e r . 

C o p p e r , M o l y b d e n u m , and A n t i m o n y 

C o p p e r w a s m i n e d at the C a r r i n g t o n m i n e , L iontown, b e t w e e n 1905 and 1 9 1 1 , but 
p r o d u c t i o n w a s v e r y s m a l l . T h i s w a s the o n l y m i n e in the S h e e t a r e a that c o u l d b e r e g a r d e d 
e s s e n t i a l l y a s a c o p p e r p r o d u c e r , a l though i t s g o l d p r o d u c t i o n w a s p r o b a b l y of e q u a l 
i m p o r t a n c e . S o m e c o p p e r i s r e c o r d e d f r o m o t h e r m i n e s at C h a r t e r s T o w e r s and R a v e n s ­
w o o d , but i t c a n o n l y b e r e g a r d e d a s a b y - p r o d u c t of s m a l l p a r c e l s of s m e l t e d o r e w h i c h 
w e r e s h i p p e d to t r e a t m e n t w o r k s o u t s i d e the f i e l d s . S m a l l c o p p e r d e p o s i t s o c c u r in t h e 
St P a u l s a r e a , but p r o d u c t i o n w a s v e r y s m a l l . 

At L i o n t o w n , the C a r r i n g t o n d e p o s i t o c c u r s in s c h i s t s of t h e C a p e R i v e r B e d s . T h e 
l o d e c h a n n e l i s m a r k e d b y f a i r l y p r o m i n e n t w a l l s , and i s c o n f o r m a b l e wi th the s c h i s t s . 
T h e l o d e c o n s i s t s o f v a r y i n g p r o p o r t i o n s of s u l p h i d e o r e and c o u n t r y r o c k . T h e o r e i s a 
c o m p a c t i n t i m a t e m i x t u r e of s i l i c a , p y r i t e , and c h a l c o p y r i t e ; the country r o c k h a s b e e n 
c r u s h e d and s i l i c i f i e d and m i n e r a l i z e d to v a r y i n g d e g r e e s . B a r i t e a l s o o c c u r s a s a g a n g u e 
m i n e r a l . Go ld v a l u e s a p p e a r to h a v e b e e n e r r a t i c . S a m p l e s f r o m N o . 6 l e v e l of the C a r r i n g t o n 
P . C . m i n e a v e r a g e 6 to 7 p e r c e n t c o p p e r and 4 to 5 c w t of g o l d p e r ton (Morton , 1 9 3 7 ) . 

T h e m i n e c e a s e d o p e r a t i o n s about 1 9 1 1 , but the No . 2W shaf t w a s r e o p e n e d i n 1956 
( L e v i n g s t o n , 1960) to i n v e s t i g a t e a l e a d p r o s p e c t found n e a r b y . T r i a l p a r c e l s c o n t a i n i n g 
g o l d , l e a d , c o p p e r , and z i n c s h o w e d that t h e o r e w o u l d b e di f f icul t to t r e a t , and, a s r e s e r v e s 
w e r e not known, the l e s s e e s l o s t i n t e r e s t . 
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G e o c h e m i c a l and g e o p h y s i c a l s u r v e y s and d iamond d r i l l i n g w e r e r e c e n t l y c a r r i e d 
out at the T i t o v c o p p e r p r o s p e c t and at K e a n s m o l y b d e n i t e p r o s p e c t , n e a r R a v e n s w o o d 
( L i s s i m a n e t a l . , 1 9 6 5 ; C l a r k e , 1 9 6 9 , unpubl . ) . Only l o w v a l u e s w e r e i n d i c a t e d , and t h e r e 
h a s b e e n no p r o d u c t i o n , a l though t h e s e o c c u r r e n c e s a r e a hopeful s i g n that the a r e a m a y 
h a v e po ten t ia l f o r e c o n o m i c m i n e r a l i z a t i o n o f the porphyry c o p p e r t y p e . 

St ibni te o c c u r s i n t h e C a p e R i v e r B e d s at a s m a l l p r o s p e c t known a s T h e A n t l e r , 3 
m i l e s n o r t h w e s t of H o m e s t e a d . No p r o d u c t i o n i s r e c o r d e d . 

C r u s h e d Rock 

T h e l a r g e m i n e d u m p s at C h a r t e r s T o w e r s p r o v i d e a r e a d y s o u r c e of r o c k for c r u s h i n g . 
L a r g e q u a n t i t i e s h a v e b e e n u s e d a s r a i l w a y b a l l a s t , r o a d c o n s t r u c t i o n m a t e r i a l , and 
a g g r e g a t e f o r c o n c r e t e . 

W a t e r 

Many s h a l l o w b o r e s h a v e b e e n put d o w n in a w i d e v a r i e t y of r o c k t y p e s . C o n s i d e r a b l e 
q u a n t i t i e s o f g r o u n d w a t e r a r e a v a i l a b l e f r o m a l l u v i u m and w e a t h e r e d g r a n i t e . T h e C a m p a s p e 
B e d s a r e w o r t h y o f i n v e s t i g a t i o n a s a l a r g e potent ia l s o u r c e o f g r o u n d w a t e r at s h a l l o w 
depth . 

Minor M i n e r a l O c c u r r e n c e s 

P e b b l e s o f b a r i t e o c c u r in a c r e e k at the s o u t h e a s t e r n e n d of a l o w r a n g e w h i c h 
e x t e n d s s o u t h e a s t f r o m Tha langa s i d i n g . 

A v e i n o f m a g n e s i t e 8 c m th ick and a v e i n of s p h a l e r i t e 3 m m thick w e r e found in 
m e t a v o l c a n i c s o f t h e C a p e R i v e r B e d s in the m a i n r a i l w a y c u t t i n g through the l o w r a n g e 
at Tha langa s i d i n g . 

S m a l l q u a n t i t i e s of p y r i t e and m a g n e t i t e a r e c o n c e n t r a t e d in th in b a n d s in m e t a v o l c a n i c s 
o f the C a p e R i v e r B e d s 4 m i l e s w e s t of Tha langa s i d i n g . 
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W H I T E , M a r y E . , 1 9 6 4 - 1963 p lant f o s s i l c o l l e c t i o n s f r o m t h e Hughenden a r e a , G r e a t 
A r t e s i a n B a s i n . B u r . M i n e r . R e s o u r . A u s t . R e c 1 9 6 4 / 6 4 ( u n p u b l . ) . 

W H I T E , M a r y E . , 1 9 6 8 - R e p o r t o n 1967 and 1963 c o l l e c t i o n s of p lant f o s s i l s f r o m t h e 
C h a r t e r s T o w e r s r e g i o n of Q u e e n s l a n d . Ib id . , 1 9 6 8 / 6 1 (unpubl . ) . 

W Y A T T , D . H . , 1 9 6 3 - N o t e s to a c c o m p a n y p r o g r e s s m a p o f t h e T o w n s v i l l e S h e e t a t a 
s c a l e o f 1 : 8 0 , 0 0 0 . P r o g r e s s r e p o r t No . 3 ( 1 9 6 2 ) . G e o l . S u r v . Qld R e p , 
(unpubl . ) . 

W Y A T T , D . H . , 1 9 6 8 - T o w n s v i U e , Qld - 1 :250 ,000 G e o l o g i c a l S e r i e s . B u r . M i n e r . 
R e s o u r . A u s t . e x p l a n . N o t e s S E / 5 5 - 1 4 , 

W Y A T T , D . H . , and J E L L , J . S . , 1967 - D e v o n i a n of the T o w n s v i l l e h i n t e r l a n d , Q i e e n s l a n d , 
A u s t r a l i a ; i n Int. S y m p . o n the D e v o n i a n S y s t e m , V o l . I. A l b e r t a S o c P e t r o l . 
G e o l . , C a l g a r y . 

W Y A T T , D . H . , P A I N E , A . G . L . , C L A R K E , D . E . , GREGORY, C . M . , and HARDING, R . R . , 
1967 - T h e g e o l o g y of the C h a r t e r s T o w e r s 1 : 2 5 0 , 0 0 0 S h e e t a r e a , Q u e e n s l a n d . 
B u r . M i n e r . R e s o u r . A u s t . R e c . 1 9 6 7 / 1 0 4 (unpubl . ) . 

W Y A T T , D . H . , P A I N E , A . G . L . , HARDING, R . R . , and C L A R K E , D . E . , 1 9 6 9 - G e o l o g y 
of the T o w n s v i l l e 1 : 2 5 0 , 0 0 0 S h e e t a r e a , Q u e e n s l a n d , B u r . M i n e r . R e s o u r . 
A u s t . R e p . 1 2 7 . 

73 



A P P E N D I X 1 

P A L A E O N T O L O G I C A L D E T E R M I N A T I O N S 

by 

R.G. M c K e l l a r 

( G e o l o g i c a l S u r v e y of Q u e e n s l a n d ) 

D E V O N O - C A R B O N I F E R O U S 

C o l l e c t i o n 1 (GSQ508) . U n n a m e d v o l c a n i c s ( D / C v ) 

L o c a l i t y : 1 m i l e N of C r a n b o u r n e h o m e s t e a d . Lat . 2 0 ° 3 8 ' S , l o n g . 1 4 6 ° 
5 8 ' E . 

D e t e r m i n a t i o n s : C r o s s o p t e r y g i a n f i s h s c a l e s cf. S t r e p s o d u s d e c i p i e n s W o o d -
w a r d 
Indet . p a l a e o n i s c i d f i s h s c a l e s 
S t i g m a r i a s p . 

A g e : L . C a r b o n i f e r o u s . 

C o l l e c t i o n 2 (GSQ509) . Mount H a l l F o r m a t i o n 

L o c a l i t y : 0 .5 m i l e s S of R o c k p o o l L a g o o n , b e t w e e n St A n n e s C r o s s Ra . 
and Sut tor R. L a t . 2 0 ° 5 8 , S , l ong . 1 4 6 ° 5 5 ' E . 

D e t e r m i n a t i o n s : S u b l e p i d o d e n d r o n s p . 
L e p i d o d e n d r o n s p . 'a ' 
L e p i d o d e n d r o n s p . *b f 

S t i g m a r i a s p . 

A g e : E a r l y C a r b o n i f e r o u s 

C o l l e c t i o n 3 (GSQ504) . S t a r o f H o p e F o r m a t i o n 

L o c a l i t y : About 6 m i l e s NNW of H a r v e s t H o m e h o m e s t e a d . L a t . 2 0 ° 3 8 , S , 
l o n g . 1 4 7 ° 6 , E . 

D e t e r m i n a t i o n s : L e p i d o d e n d r o n s p . 
S t i g m a r i a s p . inde t . 

A g e : L . C a r b o n i f e r o u s . 

C o l l e c t i o n 4 (GSQ507) . S c a r t w a t e r F o r m a t i o n 

L o c a l i t y : 8 m i l e s W of C a m p O v e n Mountain . L a t . 2 0 ° 2 3 , S , l ong . 1 4 6 ° 4 3 ' E . 

D e t e r m i n a t i o n : ? A u s t r o c l e p s i s s p . 

A g e : P r o b a b l y C a r b o n i f e r o u s . 
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C o l l e c t i o n 5 (GSQ527) . S c a r t w a t e r F o r m a t i o n 

L o c a l i t y : 1.6 m i l e s NW of C r a n b o u r n e h o m e s t e a d . L a t . 2 0 ° 3 1 , S , l o n g . 1 4 6 ° 5 7 , E . 

D e t e r m i n a t i o n s : ? L e p t o p h l o e u m a u s t r a l e |M rCoy)> 
Sub lep idodendron s p . 
L e p i d o d e n d r o n s p . i n d e t , 
S t i g m a r i a aff. f i c o i d e s ( B r o n g n i a r t ) 
? E l o n i e h t h y s s p . 

A g e : L . C a r b o n i f e r o u s . 

C o l l e c t i o n 6 (GSQ529) . S c a r t w a t e r F o r m a t i o n 

L o c a l i t y : 4 m i l e s NNE of junc t ion of Suttor and S e l l h e i m R s . L a t . 2 0 ° 4 2 , S , 
l ong . 1 4 6 ° 5 8 , E . 

D e t e r m i n a t i o n : L e p i d o d e n d r o n Sp. inde t . 

A g e : P r o b a b l y L . C a r b o n i f e r o u s . 

C o l l e c t i o n 7(GSQ531) . U n n a m e d v o l c a n i c s ( D / C v ) 

L o c a l i t y : 1.2 m i l e s E o f P a l l a m a n a h o m e s t e a d . Lat . 3 0 ° 3 1 , 2 0 t T S , l ong . 
1 4 6 ° 3 2 » 4 0 " E . 

D e t e r m i n a t i o n : Indet . e q u i s e t a l e a n plant 

A g e : P r o b a b l y L . C a r b o n i f e r o u s . 

C o l l e c t i o n 8 (GSQ532), S tar of Hope F o r m a t i o n 

L o c a l i t y : Mt E l s i e h o m e s t e a d . Lat . 2 0 ° 5 9 , S , l o n g . 1 4 6 ° 3 4 ' E . 

D e t e r m i n a t i o n s : L e p i d o d e n d r o n s p . 
Indet . p lant f r a g m e n t s 

A g e : L . C a r b o n i f e r o u s 

C o l l e c t i o n 9 (GSQ 5 3 3 ) . S tar of H o p e F o r m a t i o n 

L o c a l i t y : B u m b l e G i n n i e W a t e r h o l e , 4 m i l e s SE o f N o s n i l l o r h o m e s t e a d . 
L a t . 2 0 ° 5 9 ' S , l ong . 1 4 6 ° 2 3 ' E . 

D e t e r m i n a t i o n s : L e p t o p h l o e u m a u s t r a l e (M'Coy) 
Indet. l e p i d o d e n d r o i d p lant 
'Wood' of l e p i d o d e n d r o i d p lant 

A g e : U. D e v o n i a n o r L . C a r b o n i f e r o u s . 
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C o l l e c t i o n 10 (GSQ528) . U n n a m e d v o l c a n i c s ( D / C v ) 

L o c a l i t y : 3 .8 m i l e s SE o f P a l l a m a n a h o m e s t e a d . L a t . 2 0 ° 3 4 ' S , l ong . 1 4 6 0 3 4 ' E . 

D e t e r m i n a t i o n s : L e p i d o d e n d r o n s p . indet , 
Indet . e q u i s e t a l e a n p lant 

A g e : P r o b a b l y L . C a r b o n i f e r o u s . 

D i s c u s s i o n 

C o l l e c t i o n 1 i n c l u d e s a quant i ty of l a r g e (22 x 25 m m ) p l a t e - l i k e c y c l o i d a l f i s h s c a l e s . 
T h e s c a l e s , w h i c h w e r e o r i g i n a l l y d e e p l y i m b r i c a t e , a r e o r n a m e n t e d b y f a i r l y c o a r s e 
r a d i a l s t r i a e b e a r i n g c l o s e l y s p a c e d m i n u t e t u b e r c l e s , t o g e t h e r w i t h c o n c e n t r i c g r o w t h 
l i n e s o n the e x p o s e d s e c t o r , and e x t r e m e l y f i n e s t r i a e and c o n c e n t r i c g r o w t h l i n e s o n 
t h e a t t a c h e d p o r t i o n s . S o m e b o n e f r a g m e n t s a r e a l s o p r e s e n t but a r e too i n c o m p l e t e 
f o r i d e n t i f i c a t i o n . S c a l e s o f t h i s t y p e a r e found in C r o s s o p t e r y g i a n f i s h of the f a m i l y 
O s t e o l e p i d a e , w h i c h a r e known f r o m f r e s h w a t e r d e p o s i t s of D e v o n i a n and C a r b o n i f e r o u s 
a g e . T h e p r e s e n t m a t e r i a l c o m p a r e s c l o s e l y w i t h t h e s c a l e s of S t r e p s o d u s d e c i p i e n s d e s -
c r i b e d b y W o o d w a r d (1906) f r o m L o w e r C a r b o n i f e r o u s s t r a t a at M a n s f i e l d , V i c t o r i a , 
b u t p r e c i s e d e t e r m i n a t i o n i s i m p o s s i b l e f r o m s c a l e s a l o n e . T h e a s s o c i a t i o n w i t h S t i g m a r i a 
w o u l d s u p p o r t a L o w e r C a r b o n i f e r o u s a g e f o r the c o l l e c t i o n s . 

T h e p lant r e f e r r e d to S u b l e p i d o d e n d r o n s p . in c o l l e c t i o n 2 i s c l o s e l y c o m p a r a b l e 
w i t h m a t e r i a l c o l l e c t e d by D . H . Wyat t f r o m t h e T o w n s v i l l e 1 :250 ,000 S h e e t , and S u b ­
l e p i d o d e n d r o n i s c o n s i d e r e d to b e r e s t r i c t e d to t h e l a t e D e v o n i a n and e a r l y C a r b o n i f e r o u s . 
S p e c i m e n s of L e p i d o d e n d r o n s p . 'a' a r e d e e p l y d e c o r t i c a t e d , but l e a f c u s h i o n s a r e 
t h e l a r g e s t I h a v e s e e n i n c o l l e c t i o n s f r o m Q u e e n s l a n d - a p p r o x i m a t e l y 7 m m w i d e 
b y 35 m m long . T h e a s s e m b l a g e i s t y p i c a l o f t h e e a r l y C a r b o n i f e r o u s . 

L e p i d o d e n d r o n s p . in c o l l e c t i o n 3 i s s i m i l a r , p a r t i c u l a r l y in the f o r m of the l e a f 
c u s h i o n s and s u r f a c e m a r k i n g o n t h e i n t e r s t i t i a l a r e a s , to s p e c i m e n s f r o m D T S 3 (L . 90) 
r e p o r t e d b y W o o d s ( 1 9 6 1 , unpubl . ) f r o m b e d s a b o v e the M y r t l e v a l e B e d s in the T o w n s v i l l e 
S h e e t a r e a , w h e r e i t i s a l s o a s s o c i a t e d w i t h S t i g m a r i a s p . 

C o l l e c t i o n 4 c o n t a i n s a n u m b e r of p i e c e s o f a s i l i c i f i e d plant in a r e m a r k a b l y f i n e 
s t a t e o f p r e s e r v a t i o n . T h e m a t e r i a l c o m p r i s e s a g r e a t n u m b e r of c l o s e l y a p p r e s s e d , 
p a r a l l e l r o o t p r o t o s t e l e s ( 1 . 5 - 3 m m d i a m e t e r ) w i th t r i a r c h o r m o r e f r e q u e n t l y t e t r a r c h 
p r o t o x y l e m and m e t a x y l e m w i t h s c a l a r i f o r m t h i c k e n i n g , s u r r o u n d e d by a d a r k e n d o d e r m i s 
and w i d e c o r t e x , t h i c k e n e d in i t s o u t e r z o n e s . T h e s e r o o t s a r e p a c k e d s o c l o s e l y that 
s m a l l e r s t e l e s b e c o m e v e r y d e f o r m e d and r o o t h a i r d e v e l o p m e n t s e e m s to b e c o m p l e t e l y 
l a c k i n g . B r a n c h i n g d o e s o c c u r , t h e o f f s h o o t a r i s i n g f r o m t h e e n d o d e r m a l l a y e r . T h e 
m a t e r i a l i s b e l i e v e d to r e p r e s e n t p a r t o f t h e o u t e r a d v e n t i t i o u s r o o t z o n e i n the ' f a l s e 
trunk* of an e a r l y f e r n - l i k e p lant . N o s t e m o r l e a f t r a c e s t e l e s a r e p r e s e n t in the s a m p l e s . 
O n l y two g e n e r a of f o s s i l f e r n - l i k e p l a n t s w i t h ' f a l s e t r u n k s ' a r e known - A u s t r o c l e p s i s 
Sahn i f r o m the C a r b o n i f e r o u s (Kuttung S e r i e s ) o f N e w South W a l e s and T e m p s k y a 
C o r d a f r o m the C r e t a c e o u s of E u r o p e and N o r t h A m e r i c a . P r e c i s e i d e n t i f i c a t i o n i s 
i m p o s s i b l e wi thout s t e m m a t e r i a l , but c l o s e s t a f f in i t i e s a r e p r o b a b l y w i t h A u s t r o c l e p s i s 
a u s t r a l i s ( O s b o r n ) , a l though , l i k e T e m p s k y a , r o o t p r o t o x y l e m in t h i s p lant h a s b e e n 
s h o w n b y Sahni (1929) to b e u n i f o r m l y d i a r c h . 

In c o l l e c t i o n 5 , L e p t o p h l o e u m a u s t r a l e i s o n l y t e n t a t i v e l y i d e n t i f i e d , a s the p l a n t 
i s d e c o r t i c a t e d to t h e K n o r r i a c o n d i t i o n . F r a g m e n t s of a p a l a e o n i s c o i d f i s h , p o s s i b l y 
E l o n i c h t h y s , a r e e x t r e m e l y abundant in the c o l l e c t i o n and i n c l u d e r i d g e d s c a l e s , m a x i l l a e , 
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and p r e o p e r c u l a . T h e a s s o c i a t i o n of S u b l e p i d o d e n d r o n , L e p i d o d e n d r o n , and the E l o n i c h t h y s -
l i k e f i s h i s i n d i c a t i v e of a L o w e r C a r b o n i f e r o u s a g e . 

T h e s i l i c i f i e d 'wood' in c o l l e c t i o n 9 i s e s s e n t i a l l y u n d i f f e r e n t i a t e d c o r t i c a l o r 
p e r i d e r m a l t i s s u e , i n w h i c h s m a l l c e l l s a r e a r r a n g e d in r a d i a l s e r i e s . It i s p r o b a b l y p a r t 
of the trunk of a l e p i d o d e n d r o i d p lant . C o m p r e s s i o n p r i o r to s i l i c i f i c a t i o n h a s r e s u l t e d i n 
the c o l l a p s e of t h e m a t e r i a l , w i t h v i r t u a l d e s t r u c t i o n of o r i g i n a l s t r u c t u r e . 

C o l l e c t i o n 10 i n c l u d e s the s t e m s of a s m a l l , probab ly h e r b a c e o u s e q u i s e t a l e a n p l a n t . 
T h e s t e m s a r e s l e n d e r ( a p p r o x i m a t e l y 4 m m d i a m e t e r ) , w i t h c l o s e l y s p a c e d n o d e s , no 
m o r e than 1 m m a p a r t ; no f o l i a g e i s p r e s e r v e d . T h e plant i s p r e s e n t a l s o in c o l l e c t i o n 7 , 
w h i c h m u s t h a v e b e e n d e r i v e d f r o m a s i m i l a r h o r i z o n . 

CAINOZOIC 

S e l l h e i m F o r m a t i o n 

L o c a l i t y : SE c o r n e r of R i s h t o n S c r u b . Lat . 2 0 ° 1 0 ' S , l o n g . 1 4 6 ° 3 3 ' E . 

D e t e r m i n a t i o n s : P a t a l o x y l o n s p . 

A g e : C a i n o z o i c . 

D i s c u s s i o n 

T h e t h r e e w o o d s a m p l e s s u b m i t t e d a r e a l l p o o r l y p r e s e r v e d , but e n o u g h c a n b e s e e n 
of the s t r u c t u r e to s u g g e s t g e n e r i c i d e n t i t y at l e a s t . 

In t r a n s v e r s e s e c t i o n , w i n t e r w o o d i s m a r k e d b y v e s s e l s o c c u r r i n g s i n g l y o r in 
p a i r s w i th t h e i r a p p o s e d s u r f a c e s f l a t t e n e d ; in s p r i n g and s u m m e r w o o d t h e y o c c u r i n 
g r o u p s of two and t h r e e . V e s s e l s a r e c h a r a c t e r i z e d b y s i m p l e r e t i c u l a t e p i t t ing of the w a l l s . 
X y l e m p a r e n c h y m a c e l l s a r e v e r y s m a l l and m o d e r a t e l y t h i c k e n e d ; w o o d f i b r e s a r e l a r g e r 
i n d i a m e t e r and a r e c l o s e l y a s s o c i a t e d w i t h t h e v e s s e l s . M e d u l l a r y r a y s a r e 6 to 10 
c e l l s d e e p , u n i s e r i a t e o r b i s e r i a t e , but m o r e f r e q u e n t l y the f o r m e r , and i n t r a n s v e r s e 
s e c t i o n m a r k e d l y s i n u a t e . T h e w o o d , w h i c h i s that of a d i c o t y l e d o n o u s a n g i o s p e r m , i s 
p l a c e d i n t h e f o r m g e n u s P a t a l o x y l o n d e s c r i b e d by Sahni ( 1 9 2 0 ) . W o o d s o f t h i s t y p e 
a r e r e g a r d e d a s C a i n o z o i c i n a g e . 

T e r t i a r y S a n d s t o n e 

L o c a l i t y : 5 m i l e s NW of C r a n b o u r n e h o m e s t e a d . L a t . 2 0 ° 3 7 ' S , l ong . 146°54» 
20" E . 

D e t e r m i n a t i o n s : D i c o t y l e d o n o u s a n g i o s p e r m w o o d . 

A g e : C a i n o z o i c . 

D i s c u s s i o n 

D i c o t y l e d o n o u s a n g i o s p e r m w o o d in t h e c o l l e c t i o n cannot b e i d e n t i f i e d r e a d i l y e v e n 
to g e n e r i c l e v e l , but a C a i n o z o i c a g e i s c e r t a i n l y i n d i c a t e d . N o n e o f t h e s p e c i m e n s a p p e a r s 
to b e i d e n t i c a l w i t h w o o d c o l l e c t e d f r o m t h e S e l l h e i m F o r m a t i o n at l a t i t u d e 2 0 o 1 0 ' S . , 
l o n g i t u d e 1 4 6 ° 3 3 ' E . 
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A P P E N D I X 2 

ISOTOPIC AGE D E T E R M I N A T I O N S 

B y 

A.W. Webb 
( B u r e a u of M i n e r a l R e s o u r c e s ) 

R o c k Unit B M R A N U M i l i t a r y G r i d Rock T y p e M a t e r i a l Method A g e R e m a r k s 
( m a p s y m b o l ) N o . N o . R e f e r e n c e A n a l y s e d ( x l 0 6 y r s ) 

E . N. 

Nu l la B a s a l t F 5 5 / 2 / 1 GA 1145 3 7 3 3 0 0 2 4 9 4 0 0 0 O l i v i n e b a s a l t Whole r o c k K / A r 4 . 0 + 2 .0 
N u l l a B a s a l t 2 GA 1145 3 5 4 6 0 0 2 4 8 6 6 0 0 O l i v i n e b a s a l t Whole r o c k K / A r 1 .30+0 .1 
Nul la B a s a l t 12 GA 5 5 7 0 3 5 1 9 0 0 2 4 8 8 4 0 0 O l i v i n e b a s a l t Whole r o c k K / A r 1.24+10% 

T u c k e r s I g n e o u s C o m p l e x 30 GA 5 7 9 4 4 6 6 8 0 0 2 4 9 1 4 0 0 B i o t i t e g r a n o d i o r i t e B i o t i t e K / A r 277) 
T u c k e r s I g n e o u s C o m p l e x 32 GA 5795 4 6 0 2 0 0 2 4 8 7 5 0 0 H o r n b l e n d e - b i o t i t e B i o t i t e K / A r 282) 

g r a n o d i o r i t e ) 
T u c k e r s I g n e o u s C o m p l e x 33 GA 5796 4 6 0 7 0 0 2 4 8 8 8 0 0 B i o t i t e - q u a r t z B i o t i t e K / A r 277) 

g a b b r o ) 
B o o r i I g n e o u s C o m p l e x 34 GA 5797 4 8 2 0 0 0 2 4 8 8 2 0 0 B i o t i t e - q u a r t z B i o t i t e K / A r 278) 

d i o r i t e ) 

D y k e 13 GA 5561 4 3 4 0 0 0 2 4 8 5 3 0 0 Hornb lende H o r n b l e n d e K / A r 328) 
p o r p h y r i t e ) 

D y k e 3 8 GA 5 7 2 0 4 3 4 0 0 0 2 4 8 5 3 0 0 H o r n b l e n d e H o r n b l e n d e K / A r 339) 
p o r p h y r i t e ) J 

D y k e 39 GA 5 7 2 1 4 3 4 7 0 0 2 4 8 8 5 0 0 H o r n b l e n d e H o r n b l e n d e K / A r 332) 
p o r p h y r i t e ) 

L o l w o r t h I g n e o u s C o m p l e x 9 GA 5598 3 5 6 2 0 0 2 4 7 0 8 0 0 G a r n e t i f e r o u s Whole r o c k R b / S r Of ) 
m u s c o v i t e g r a n i t e ) 

L o l w o r t h Igneous C o m p l e x 10 GA 5285 3 5 5 6 0 0 2 4 7 3 0 0 0 G a r n e t i f e r o u s Whole r o c k R b / S r <t ) 

A g e of i n t r u s i o n about 
280 m . y . 

A g e of i n t r u s i o n about 
300 m . y . 

m u s c o v i t e g r a n i t e 
R e f e r to Hughenden 
S h e e t (BMR R e p o r t 



Rock Unit 
( m a p s y m b o l ) 

BMR 
N o . 

A N U 
N o . 

M i l i t a r y G r i d 
R e f e r e n c e 

E . 

Rock T y p e M a t e r i a l 
A n a l y s e d 

Method A g e 
(xlO°yrs) 

R e m a r k s 

N. 

L o l w o r t h I g n e o u s C o m p l e x 

B a r r a b a s A d a m e l l i t e 
B a r r a b a s A d a m e l l i t e 
B a r r a b a s A d a m e l l i t e 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x ( O D a ) 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (O-Da) 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (O-Da) 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (O-Dk) 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (O-Dk) 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (O-Di ) 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x ( D - D m ) 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (O-Dg) 

10 GA 5 2 8 5 3 5 5 6 0 0 

22 GA 5709 4 9 8 1 0 0 
23 GA 5 7 1 0 4 9 4 9 0 0 
23 GA 5 7 1 0 4 9 4 9 0 0 

2 4 7 3 0 0 0 G a r n e t i f e r o u s M u s c o v i t e 
m u s c o v i t e g r a n i t e 

2 4 7 6 6 0 0 B i o t i t e a d a m e l l i t e Whole r o c k 
2 4 7 7 6 0 0 B i o t i t e a d a m e l l i t e Whole r o c k 
2 4 7 7 6 0 0 B i o t i t e a d a m e l l i t e B i o t i t e 

3 GA 5703 3 8 4 0 0 0 2 4 6 5 5 0 0 G r a n i t e 

4 GA 5 7 0 4 358000 2 4 5 0 6 0 0 G r a n i t e 

6 GA 5 7 0 5 3 4 6 9 0 0 2 4 2 1 6 0 0 G r a n i t e 

Whole r o c k 

Whole r o c k 

Whole r o c k 

28 GA 5713 4 7 7 1 0 0 2 4 8 8 9 0 0 B i o t i t e g r a n i t e Whole r o c k 

28 GA 5 7 1 3 4 7 7 1 0 0 2 4 8 8 9 0 0 B i o t i t e g r a n i t e B i o t i t e 

19 GA 5 7 - 7 4 9 6 1 0 0 2 4 8 9 7 0 0 L e u c o g r a n i t e Whole r o c k 

24 GA 5 7 1 1 4 9 2 4 0 0 2 4 8 3 0 0 0 B i o t i t e g r a n o d i o r i t e W h o l e r o c k 

20 GA 5 7 0 8 4 9 6 6 0 0 2 4 8 7 5 0 0 B i o t i t e g r a n o d i o r i t e Whole r o c k 

K / A r 

R b / S r 
R b / S r 
K / A r 

R b / S r 

R b / S r 

R b / S r 

R b / S r 

K / A r 

R b / S r 

R b / S r 

R b / S r 

401) 126) 

) 

* ) 
X ) 
397) 

* ) 

X ) 

397 

K / A r and R b / S r a g e s 
c o n c o r d a n t 

A n a l y s i s f i t s n e i t h e r 
4 5 4 n o r 3 9 4 - m . y . i s o ­
c h r o n 

T h i s a g e i s d e p e n d e n t 
o n the a s s u m p t i o n that 
the in i t i a l 8 7 S r / 8 6 S r 
r a t i o of s a m p l e s 4 and 
6 w a s 0 . 7 0 5 3 

K / A r a g e due to A r 
l e a k a g e dur ing 394-m.y. 
p h a s e of i n t r u s i o n 



R o c k Unit 
( m a p s y m b o l ) 

B M R 
No . 

A N U 
N o . 

M i l i t a r y G r i d 
R e f e r e n c e 

E . N . 

Rock T y p e M a t e r i a l 
A n a l y s e d 

Method A g e R e m a r k s 
( x l 0 6 y r s ) 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x (O-Dg) 26 GA 5 7 1 2 4 8 5 6 0 0 2 4 9 3 5 0 0 H o r n b l e n d e - b i o t i t e Whole r o c k R b / S r * 

g r a n o d i o r i t e 
R a v e n s w o o d G r a n o d i o r i t e K / A r a g e due to p a r t i a l 

C o m p l e x (O-Dg) 26 GA 5 7 1 2 4 8 5 6 0 0 2 4 9 3 5 0 0 H o r n b l e n d e - b i o t i t e Hornb lende K / A n 4 2 6 A r l e a k a g e d u r i n g 3 9 4 -
g r a n o d i o r i t e m . y . p h a s e 

R a v e n s w o o d G r a n o d i o r i t e 
C o m p l e x ( O - D r ) 16 GA 5706 5 0 5 7 5 0 2 4 8 2 4 0 0 G r a n o d i o r i t e H o r n b l e n d e R b / S r X 
R a v e n s w o o d G r a n o d i o r i t e 

C o m p l e x ( O - D r ) 27 GA 5799 5 0 1 5 0 0 2 4 8 3 8 0 0 Quartz d i o r i t e H o r n b l e n d e R b / S r X 
R a v e n s w o o d G r a n o d i o r i t e 

C o m p l e x ( O - D r ) 37 GA 5735 4 2 5 0 0 0 2 4 7 5 0 0 0 G r a n o d i o r i t e Whole r o c k R b / S r X 
R a v e n s w o o d G r a n o d i o r i t e ) 

C o m p l e x ( O - D r ) 37 GA 5735 5 2 5 0 0 0 2 4 7 5 0 0 0 G r a n o d i o r i t e B i o t i t e K / A r 396) K / A r and R b / S r a g e s 
R a v e n s w o o d G r a n o d i o r i t e ) c o n c o r d a n t 

C o m p l e x ( O - D r ) 37 GA 5735 4 2 5 0 0 0 2 4 7 5 0 0 0 G r a n o d i o r i t e Horbn lende K / A r 4 0 4 ) 

N o t e s : A n a l y t i c a l e r r o r i n ind iv idua l K / A r d e t e r m i n a t i o n s i s + 3%, u n l e s s o t h e r w i s e s t a t e d . 

R b / S r i s o c h r o n s : * 4 5 4 + 30 m . y . ; X 394 + 30 m . y . ; 0 4 0 1 + 7 m . y . 



A P P E N D I X 3 

S T R A T I G R A P H I C D E F I N I T I O N S O F ROCK UNITS M A P P E D IN THE 
RAVENSWOOD 1 - M I L E S H E E T A R E A IN 1966 

by 

D . E , C l a r k e 

G L E N E L L GRANODIORITE 

D e r i v a t i o n of N a m e : G l e n e l i South H o l d i n g , n e a r R a v e n s w o o d . 

T y p e L o c a l i t y and D i s t r i b u t i o n : E l b o w M i l l , E . 4 9 6 5 0 0 , N . 2 4 8 7 5 0 0 . 30 s q u a r e m i l e s 
b e t w e e n S i l v e r V a l l e y h o m e s t e a d and R a v e n s w o o d ; e x t e n d s n o r t h in to 
T o w n s v i l l e S h e e t a r e a , but not r e c o g n i z e d i n c o u r s e of m a p p i n g T o w n s v i l l e 
S h e e t a r e a , 

L i t h o l o g y : M e d i u m - g r a i n e d p o r p h y r i t i c h o r n b l e n d e - b i o t i t e g r a n o d i o r i t e . 

R e l a t i o n s h i p s : Subunit o f R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . I n t r u d e s m a i n g r a n o d i o r i t e 
p h a s e of c o m p l e x ; i n t r u d e d b y M o s g a r d i e s A d a m e l l i t e and M i l l a r o o G r a n i t e . 

A g e : 4 5 4 + 30 m . y . b y R b / S r w h o l e r o c k i s o t o p i c dat ing . 

MOSGARDIES A D A M E L L I T E 

D e r i v a t i o n of N a m e : M o s g a r d i e s C r e e k , 3 m i l e s w e s t o f R a v e n s w o o d . 

T y p e A r e a and D i s t r i b u t i o n : A r e a d r a i n e d b y r i g h t hand b r a n c h of B a r r a b a s C r e e k , 
b e t w e e n E . 4 9 2 3 0 0 , N . 2 4 8 3 4 0 0 and E . 4 9 3 0 0 0 , N . 2 4 8 6 0 0 . O c c u p i e s b e l t 6 m i l e s 
l o n g and up to 2 m i l e s w i d e c e n t r e d 7 m i l e s w e s t o f R a v e n s w o o d . 

L i t h o l o g y : M e d i u m - g r a i n e d p o r p h y r i t i c b i o t i t e a d a m e l l i t e , s o m e m i c r o g r a n i t e . 

R e l a t i o n s h i p s : Subunit of R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . I n t r u d e s m a i n g r a n o d i o r i t e 
p h a s e o f c o m p l e x , and G l e n e l i G r a n o d i o r i t e . 

A g e : 4 5 4 + 30 m . y . by R b / S r w h o l e r o c k i s o t o p i c dat ing . 

KIRKLEA GRANITE 

D e r i v a t i o n of N a m e : K i r k l e a H o l d i n g , w e s t o f R a v e n s w o o d . 

T y p e A r e a and D i s t r i b u t i o n : S o u t h e r n e n d of r a n g e b e t w e e n L i t t l e Oaky C r e e k and 
P a n d a n u s C r e e k , c e n t r e d on H i m a l a y a m i n e ( E . 4 7 6 2 0 0 , N . 2 4 9 0 4 0 0 ) . F o r m s 
t w o l o w r a n g e s b e t w e e n P a n d a n u s C r e e k and Kirk R i v e r . 

L i t h o l o g y : M e d i u m to c o a r s e c a l c - a l k a l i b i o t i t e g r a n i t e . 
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R e l a t i o n s h i p s : Subunit o f R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . I n t r u d e s m a i n g r a n o d i o r i t e 
p h a s e of the c o m p l e x . 

A g e : 4 5 4 + 30 m . y , b y R b / S r w h o l e r o c k i s o t o p i c dat ing . 

MILLAROO G R A N I T E 

D e r i v a t i o n of N a m e : M i l l a r o o Hold ing , n e a r R a v e n s w o o d . 

T y p e A r e a and D i s t r i b u t i o n : Banana C r e e k , n o r t h of R a v e n s w o o d . 4 0 s q u a r e m i l e s n o r t h 
of R a v e n s w o o d ; c o u n t r y about 4 0 0 f e e t h i g h e r than that d e v e l o p e d o n m a i n 
g r a n o d i o r i t e p h a s e . E x t e n d s n o r t h into T o w n s v i l l e S h e e t a r e a , but not 
r e c o g n i z e d in c o u r s e of m a p p i n g T o w n s v i l l e S h e e t a r e a . 

L i t h o l o g y : C a l c - a l k a l i g r a n i t e and a d a m e l l i t e . 

R e l a t i o n s h i p s : Subunit o f R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . I n t r u d e s m a i n g r a n o d i o r i t e 
p h a s e of c o m p l e x , Kirk R i v e r B e d s , Mount W i n d s o r V o l c a n i c s , G l e n e l i 
G r a n o d i o r i t e . 

A g e : 4 5 4 + 30 m . y . b y R b / S r w h o l e r o c k i s o t o p i c dat ing . 

B A R R A B A S A D A M E L L I T E 

D e r i v a t i o n of N a m e : B a r r a b a s C r e e k . 

T y p e L o c a l i t y and D i s t r i b u t i o n : B e t w e e n E l p h i n s t o n e and C o n n o l l y C r e e k s , c e n t r e d 
about l o c a l i t y E . 4 9 7 0 0 0 , N . 2 4 7 6 0 0 0 . F o r m s e a s t - w e s t t r e n d i n g m a s s , 
7 b y 3 m i l e s , c e n t r e d 6 m i l e s s o u t h w e s t o f R a v e n s w o o d . 

L i t h o l o g y : B i o t i t e a d a m e l l i t e and g r a n o d i o r i t e . 

R e l a t i o n s h i p s : I n t r u d e s m a i n g r a n o d i o r i t e p h a s e of R a v e n s w o o d G r a n o d i o r i t e C o m p l e x . 

A g e : 3 9 4 + 30 m . y . b y R b / S r w h o l e r o c k i s o t o p i c dat ing . 

T U C K E R S IGNEOUS C O M P L E X 

D e r i v a t i o n of N a m e : T u c k e r s R a n g e , b e t w e e n C h a r t e r s T o w e r s and R a v e n s w o o d . 

T y p e A r e a and D i s t r i b u t i o n : N o r t h w e s t s i d e of r a n g e , b e t w e e n B l a c k S o i l M i l l ( E . 4 6 9 0 0 , 
N . 2 4 9 2 4 0 0 ) and C o p p e r P i n n a c l e ( E . 4 5 7 5 0 0 , N . 2 4 8 6 7 0 0 ) . F o r m s T u c k e r s 
R a n g e , about 15 s q u a r e m i l e s . 

L i t h o l o g y : F o u r s u b u n i t s : (1) g a b b r o and d i o r i t e , (2) g r a n o d i o r i t e and t o n a l i t e , (3) g r a n o ­
d i o r i t e , (4) l e u c o g r a n i t e ( y o u n g e s t ) . 

R e l a t i o n s h i p s : I n t r u d e s R a v e n s w o o d G r a n o d i o r i t e C o m p l e x and u n n a m e d U p p e r C a r b o n ­
i f e r o u s ! ? ) v o l c a n i c s . 

A g e : 280 + 8 m . y . b y K / A r i s o t o p i c d a t i n g of b i o t i t e . 
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BOORI IGNEOUS C O M P L E X 

D e r i v a t i o n of N a m e ; B o o r i H o l d i n g , w e s t o f R a v e n s w o o d . 

T y p e A r e a and D i s t r i b u t i o n : Wi th in 1 m i l e r a d i u s of Mt Kirk ( E . 4 8 7 0 0 0 , N . 2 4 8 5 4 0 0 ) . 
F o r m s K i r k R a n g e , b e t w e e n C h a r t e r s T o w e r s and R a v e n s w o o d . 

L i t h o l o g y : T h r e e s u b u n i t s : (1) L e u c o g r a n i t e , (2) t o n a l i t e and d i o r i t e , (3) g r a n o d i o r i t e 
and a d a m e l l i t e ( y o u n g e s t ) . 

R e l a t i o n s h i p s : I n t r u d e s R a v e n s w o o d G r a n o d i o r i t e C o m p l e x and u n n a m e d U p p e r C a r b o n ­
i f e r o u s (?) v o l c a n i c s . 

A g e : 280 + 8 m . y . b y K / A r i s o t o p i c dat ing of b i o t i t e . 
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Reference 

Geological boundary 

Anticline 

Syncline 

Fault, showing relative horizontal movement 

Lineament (air-photo interpretation) 

Where location of boundaries, folds and faults is approximate, 
line is broken; where inferred, queried; where concealed, 
boundaries and folds are dotted, faults are shown by short dashes 

Strike and dip of strata 

Prevailing strike and dip of strata 

Vertical strata 

Horizontal strata 

Overturned strata 

Dip < 15° 

air-photo interpretation 

- H X 2 2 

Trend lines 

Joint pattern 

Horizontal strata) 

Strike and dip of foliation 

Vertical foliation 

Strike and dip of cleavage 

Vertical cleavage 

Plunge of lineation 

Strike and dip of foliation with plunge of lineation 

Inclined platy flow 

Vertical platy flow 

Measured section with reference number 

Macrofossil locality 

Plant fossil locality 

Fossil wood 

with text reference e.g. C4 or GAB 1068 

®1t Sample locality for isotopic age-determination 

KIRK 

A g 

A u 

B a 

B i 

C u 

M o 

M s 

M t 

P b 

P y 

S b 

Z ' 

o 

• E 

i 

Dyke or vein; a-aplite, ai-adamellite, an-andesite, bp-biotite pegmatite 
or aplite, hr-intrusion breccia, i-dolerite, microdiorile, ii-diorite, 
f-felsite (mainly rhyolite), g-granite, Qb-gabbro, mg-microgranite, 
O-quartz-feldspar porphyry, fio-hornblende porphyrite, <\-quartz 
Absence of letter symbol indicates photo-interpretation 

Old mining township 

Abandoned mine 

Abandoned alluvial diggings 

Prospect 

Battery 

Abandoned battery 

Minor mineral occurrence 

Silver 

Gold 

Barytes 

Bismuth 

Copper 

Molybdenum 

Magnesite 

Magnetite 

Lead 

Pyrite 

Antimony 

Zinc 

Water bore 

Earth tank or dam 

Windpump 

Dam on stream 

Waterhole on stream 

Swamp 

~iOoQ. s Topographic contour; interval: 500 feet 

-?Sn Intermediate contour 

Highway 

Road 

=========== Vehicle track 

i Railway with station and siding 

Fence 

J 1 1— Telephone line 

"Egera" Homestead 

Hut 

•Yd Yard 

® Airport 

• Landing ground 

e Astronomical station 

A Trigonemetrical station 

• 740' Spot elevation in feet, instrument levelled; datum: mean sea level 

PD Position doubtful 
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